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STEAM-BOAT NOVELTY. 

We have frequently desired to refer more 
particularly to the operations and experi- 
ments of Dr. Nort, than we have felt at lib- 
erty to do; inasmuch as we were aware of 
his desire to avoid newspaper or periodical 
notoriety ; we cannot, however, refrain from 
embracing the present opportunity of ex- 
pressing our admiration of the perseverence 
with which he has pursued his experiments 
on the use of anthracite coal for steam nav- 
igation. 

We conceive that Dr. N., in perfecting 
his machinery, has laid society under the 
greatest obligations--we need only point to 
the destruction of our forests—where is our 
wood to come from if each of our immense 
boats consuines 30 to 40 cords per day? 
We have not been in the habit of consider- 
ing our forests as other thao inexhaustible, 
but such is the state of things no longer, 
and we hear complaints from every quarter. 
Indeed no one could witness the enthusiasm 
with which the success of the experiment 
was hailed in every place and at Albany in 
particular, without being convinced that 
the substitution of coal for wood has been 
made not one day too soon. 

We had the pleasure of being of the 
party to Albany last week in this beautiful 
boat. Seldom has it falien to our lot to 
make a more pleasant trip. The perfect 
feeling of security combined with the con- 
sciousness of the boat’s great speed produ- 
ced in us a sensation of pleasure as agreea- 
bje as unusual. 

The Novelty is 252 feet long—certainly 
our longest boat and we think the largest in 
the world—her engines are horizontal—two 
large ones, and a small one for blowing the 
fire, pumping, &c. 





The grates are on the principle of Dr. 





Nott’s improvements in the use of Anthra- 
cite coal—the boilers are tubular. 

The economy of the various parts of 
the machinery is beautifu,! but we shall not 
attempt a descriptionin detail. It is suffi- 
cient to say that the operation of the boat 
is most successful. We have never made 
a passage during which we have less felt 
the vibration of the machinery, and not- 
withstanding the boat’s great length the 
motion at her extreme ends as well as be- 
side her machinery was far less than usual. 

The great object of the proprietors has 
been the saving in fuel, and thas | en at- 
tained most ingeniously. The cost of fuel 
is less than one half of that in the wood 
boats. Nineteen to twenty tons_will proba- 
bly be used in a trip. 

On Thursday last during the passage the 
boat had to contend with ebb tide—a fresh- 
et in the river—strong N. E. wind. Hrr time 
was as follows: 


h. m. 
Left New-York 6 27 
Passed Teller’s Point 9 27 


Verplanks’s Point 9 57 


Caldwell’s 10 5 
West Point 10 40 
Newburgh 11 25 
Poughkeepsie 12 32 
Hyde Park 1 4 
Rhinebeck 1 52 
Barrytown 2 52 
Bristol 257 
Catskill 3 43 
Hudson 3 57 
Coxsackie 4 29 
Baltimore § § 
Coeyman’s 5 17 
Arrived at Albany 6 37 


Making the whole passage in 12 hours 10 
minutes. 

An accident before leaving the dock, 
injured the iron attached to the rudder 
and prevented the more rapid alteration 
of the course of the boat, particularly in 
following the shore to avoid the tide and 
catch the eddy. This had considerable 





influence in coming down the river. 


On the return of the boat on Saturday 
two flood tides were encountered, the one 
at Baltimore, the other at the Highlands. 
The times were as follows :— 


Left Albany 8 5 

Passed Coeymans 9 6 

Baltimore 9 15 

Cocksackie 9 43 

Hudson 10 15 

Catskill 10 54 

Tivoli 11 21 

Barrytown 11 38 

Rhinebeck 11 58 

Hyde Park 12 36 
Poughkeepsie 12 58 2} fost 

Passed the Erie, comingup 1 2 

Newburgh 1 52 

West Point 2 2 

Caldwell 2 54 

Yonkers 4 35 

Arrived at New-York 5 58 


Deducting the landing, making the pas- 
sage in 9 hours 45 minutes. 

Below Poughkeepsie, came in sight of the 
morning boat, the Champlain, she having 
left Albany at 7 o’clock, making her usua’ 
landings. 

She came into the wharf about } a mile, 
or 3, ahead of the Novelty. From New- 
burgh down to New York, dense volumes of 
smoke issued from all four pipes of the 
Champlain,proving the enormous consump- 
tion of fuel ; while we feel it our duty to say, 
that no strain whatever was upon the Nov- 
elty—she going at such a rate as is entirely 
practicable every day. 

No coal was put into the farnaces for the 
last thirty miles on either trip; and while 
the other boat was smoking furiously, the 
firemen of the Novelty were upon the front 
deck cooling themselves, and rejoicing in 
their light work. They, at least prefer coa! 
to wood. 

Speed is certainly desirable, and we were 
agreeably surprised to find this boat move 
with such rapidity on a first voyage, when 
every thing must be new to the hands, hav- 








ing never before used such fuel; whereas, 
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ny years is extemtlé ir benefit. FE 
safety is the all-iniportant object, and never 
could we desire a thore safe mode of con- 
veyance. The terror of a rupture of the 
boiler is here unknown. Should) a boiler 
burst, it would only résult iti the collapse of 
& small tube, and put out the fire. 

We can add nothing more than to inform 
our readers, that this boat is commanded 
by Capt. Seymour, assisted by Capt. Lew- 
is, so long and creditably known upon the 
North River; we can answer for the treat- 
ment his passengers will reecive. 





. RAILROAD CONVENTION. 


The period for the meeting of the Great 
Southern Railroad Convention at Knoxville, 
Tennessee, is at hand. The object of that 
meetitig, viz., the connection of the southern 
seaboard at Charleston, S. C., with the Ohio 
at Cincinnati, and probably at Louisville, Ky., 
is worthy the attention of all the friends of 
Internal Improvement; and it will, we are 
sure, be ably advocated by those selected to 
attend the convention. 

It was our intention to be at Knoxville 
during the Convention, but other engage- 
ments will prevent ; we must therefore re- 
ly upon some friend to furnish the proceed. 
ings at an early day for the Journal. 





RAILWAY IN ILLINOIS. 


We give in this number of the Journal 
a map of Illinois with the principal rivers, 
towns, and chartered railroads delineated 
thereon. The object of this map is togive 
to the people of this eastern section of the 
country, a better idea of the State of IIli- 
nois, and its progressing, and contemplated 
improvements, than they now possess— 
and, although it is not as full as we could 
desire, yet, it will be found of much use to 
those who contemplate avisit,or remoyai to 
that fertile region. We have not the ne- 
cessary documents before us, to go into a 
full, or general description of the various 
improvements laid down on this map, yet 
we cannot permit the opportunity to pass 
without calling attention to one or two of 
them, and we will commence by referring 
to No. 1, the National road which is now in 
progress as far as Vandalia. An Engineer 
is engaged in surveying the route from 
thence to Jefferson city, crossing the Mis- 
sissippi river.at Alton ; there is no doubt 
but that it will be continued, at least to that 
point. 
2, and 3. The road from Alton, on 
the Mississippi, to Springfield, in Saga- 
monn county. Alton is a very flouish- 
ing town—city we shall have soon to 
say—situated about 24 miles above the 
mouth of the Missouri, and eighteen miles 
below the mouth of the [Illinois rivers. Al- 
ton is said to have the best steam-boat 
landing on the east bank of the Mississip- 
pi, having a natural wharf of rock, ofa 
convenient heighth and level surface. The 
Penitentiary is located there, and there are 
many who.think it will yet become the 
There is an abun- 





l]stone, free stone 











‘Of Food timber, bituminous coal, lime 

ree stone nad hydraulic cement in 
its immediate vicinity. The town is laid 
out upon a liberal scale, having five squares 
resérved for public purposes, and streets of 
150, 100, 80 and 60 feet in width according 
to their location. It has already several 
large wholesale stores and steam mills— 
and must eventually beyond all question 
become a very important place. 

The railroad from Alton to Springfield 
has been surveyed, the company organized 
and measures adopted for an early and ef- 
ficient prosecution of the work. It will 
be connected with other roads, particularly 
that leading from Springfield to Danville 
through Decatur—-and another from Spring. 
field through Jacksonville to Meredosia, on 
the Illinois, and Quincy on the Mississippi 
rivers, both of which are chartered and the 
stock of the latter we understand is taken. 

4. Rail Road from Danville to Spring- 
field by Decatur, 110 miles,—already char- 
tered. This road, when completed, will 
connect Alton with Danville. 

5. Rail Road from Springfield to Quincy 
by Jacksonville and Meredosia, 90 miles. 
Chartered.. Will open a rail road com- 
munication between Alton and Quincy. 

6. Rail Road from Alton to Galena via 
Carrolton, Jacksonville, Beardstown, &c. 
Chartered. Distance, 350 miles. 

7. Rail Road from Grafton to Springfield 
iva Carrolton and Waverly. Connects 
with the Altonand Galena roadat Carrolton. 

8. Rail Road from a point on the Ilinois 
river on the Jacksonville and Waverly, to 
intersect the Alton and Springfield Rail 
Road at Auburn. 

9. Rail Road from Alton to Mount Car- 
mel on the Wabash. Chartered. 150 miles. 

10. Rail Road from Alton to Shawnee- 
town. Chartered. Distance, 150 miles. 

11. Rail Road from Galena to Ottawa 
(or the termination of the canal,) and 
thence to the mouth of the Ohio. Charter- 
ed. Intersects the Alton and Shawnee- 
town Rail Road, and connects Alton with 
the mouth of the Ohio. 


12. Canal from Chicago to Ottawa, 95 
miles. Commenced this year. 

This canal is to be 36 feet wide at bot- 
tom, 60 atits surface and 6 feet deep—It 
should be eighty feet wide and cight feet 
deep, with Locks of sufficient dimensions 
to admit the passage of Steam Boats ; and 
it will have to be enlarged to those dimen- 
sions within ten years. 


13. Rail Road from Danville to La 
Fayette, proposed by Indiana. At La 
Fayette the Wabash and Maumee termi- 
nates. From La Fayette Rail Roads are 
projected by Indiana to Evansville, and 
through Indianapolis to New Albany, Mad- 
ison, and Lawrenceburg on the Ohio Riv- 
er, and from Lawrenceburg a Rail Road 
is to be made to Cincinnati, connecting 
Alton with all these places. 

The preceding brief déscription of the 
several improvements which were author- 
ized, and undertaken on the part of the 
‘State, by the law of last Session of the Le- 


|gislature, and which are therefore properly 


included in what is termed the state sys- 
item of internal improvement, will be found 
highly interesting to those who aré in any 
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way connected with the prosperity of In- 
diana. It is proper to remark, however, 
that in addition to these, a railroad from 
Indianapolis to Lawrenceburg has beet 
commenced; and is now in progress bv an 
enterprising company under a charter from 
the State ; and numerous others will doubt- 
less be undertaken by the inhabitants, by 
which the state works will be intersected, 
and connected in various other places, 
thereby giving to every part of the State 
those facilities which are essential to the 
proper developement of its immense re- 
sources; and at the same time give to the 
soil of an infant, and but recently, wilderness 
state, the value and advantages of an old 
and thickly settled country. 





INDIANA.——INTERNAL IMPROVEMENTS, &e. 


We have been furnished with documen s 
which enable us to lay before our readers 
the following facts, referring to the map. 
They give the reader a better idea of those 
works than we have before been able to fur- 
nish. 

The system of public works authorized by 
the act of the last Legislature, authorising 
the loan of ten millions of dollars, embrace= 
the following described routes, which will 
be bet'er understood by an examination of 
the map of t.e State, of which a copy may 
be scen at our office, or of the accompany- 
ing map of Illinois and Indiana together. 

1st. The Wabash and Erie Canal.—This 
improvement is decidedly the most impor- 
tant one in the State. It commences at 
the head of steamboat navigation, on the 
Maume river, which empties into Lake 
Erie at its extreme western point, and fol- 
lows up the valley of that river to Fort 
Wayne, and down the Wabash to La Fay- 
ette, thence to Terre Haut, and Evansville, 
on the Ohio river, and may indeed be called 
the basis or main trunk of the system, inas- 
much as all the other lines are designed to 
connect with it, and will find their outlet to 
a northern market through this channel. 
Besides affording an outlet to market for 
half the State of Indiana, it will also form, 
when extended to the OLio, one of the prin- 
cipal channels of trace between Lake Erie 
and the western and south western states. 
Additional importance is given to the work 
from the fact that a Railroad is about to be 
commepced at Alton, Illinois, near the 
mouth of the Missouri, which is designed 
tointersect the Wabash and Erie Canal at 
Covington, or La Fayette ; passing across 
the entire state of Illinois, and thus open 
the most direct route from New York to 
St. Louis, and the whole south western 
country. This canal was authorized some 
years ago as far westas the mouth of the 
Tippacanoe, the point to which steamboats 
can ascend during high water ; the work has 
been for some time in progress, and within 
the present season 65 milcs will be naviga- 
ble. But the navigation of the Wabash 
river, though highly important to the coun- 
try, is believed to be entirely inadequate to 
the increasing commerce of this route, es- 
pecially if the transit trade be taken into 
the account. The improvement of the 
river for steamboat navigation has been 








suggested, but owing to the very sandy 
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- character-of its bed from the Tippacanoe to 
| the rapids, any valuable improv 





ement of the 
navigation is supposed to be impracticable. 

Under these circumstances it was consid- 

ered highly interesting and important to the 

country, that when during the examinations 

_ of last year, it was ascertained to be entire- 

ly practicable to extend the canal down the 

abash river to Terre Haute, the point 

_ where the national road crosses, and thence 

across the country in a southeasterly direc- 

_ tion, intersecting the Central Canal in 

_ Green County, through which canal it will 

be connected with the Ohio river at Evans- 

ville. The law contemplates this extension 

and connection. The whole length of the 

canal from the east line of the State to its 

junction with the Central Canal will be 

about 270 miles, from thence to the Ohio 

. river about 110 miles, and the whole dis- 

} tance from Lake Erie to the Ohio river by 
this route is about 460 miles. 

2d. The Central Canal.—This improve- 
ment is designed chiefly to-open to the cen- 
tral region fo the State, an outlet bcth to a 
northern and southern market. It will di- 
verge from the Wabash and Erie Canal at 
the most suitable point between Fort Wayne 
and Logansport ; thence passing the fertile 
valleys of th Mississinewa and White riv- 
ers to the national road; thence down the 
west fork to the Ohio river at Evansville. 
The southern portion of this canal passes 
through a country abounding in coal and 

ably iron.. The whole length of the 
eanal will be about 290 miles. 

It is proper to remark here that about 
110 miles of this route, next to the Ohio, 
will be common both to the Central and 
the Wabash and Erie Canals, inasmuch as 
it will form the outlet for both. It will be 
perceived also, that these canals will form 
a perfect water communication between 
Lake Erie and the Ohio river at Evansville 
by two different routes, after it passes Fort 

ayne, ohe passing down the valley of the 
Wabash, and the other through the valley 
of the Mississinewa and White river, pass- 
ing the seat of government at Indianapolis 

é canals will open a mine ot far more 
value to Indiana than: mines of gold. 

3d. The White water Canal.—The chief 
object of this improvement is to convey to 
market the surplus agricultural productions 
of a very fertile and well cultivatad district 
of country. It commences at the national 
road in Wayne county near the east line of 
the State, and passes down the White water 
valley to Lawrenceburgh on the Ohio river, 
a distance of 76 miles. It is however pro- 
- vided in the bill, that the north end of this 

canal shall at some future day be connect- 

ed with the Central canal in Delaware 
county, thus making another connection be- 
- tween the Ohio riverand Lake Erie, through 
the White water, the Central, and the Wa- 
bash and Erie canals. This connection is 
required to be canal if that mode be prac- 
ticable, but if not, by a Railroad. 
4. The Madison and Lafayette Railroad. 
—This work commences at the town of 
‘Madison, on the Ohio, and extends through 
_ the-rich country drained by the east fork 





_ ‘9 White River to Indianapolis, and thence 
* wo Lafayette on the Wabash and Erie 


Canal; crossing, as it does at the seat of| 
Government, both the central canal and 
the national road, it will receive the tra- 
vellers which these works will concentrate 
at that point, and convey them in five hours 
to the Ohio. The constant intercourse 
which must ever be maintained by busi. 
ness men and others, in the interior, with 
the Ohio River, will, it is believed, cause 
sufficient travelling to sustain this road. 
Some of the products of the state will 
doubtless be conveyed to market on the 
road, though for those of a heavy and bulky 
nature, which may be raised near the cen- 
tre of the state, it is supposed that the canal 
will afford the cheapest conveyance, and 
therefore be preferred. The merchandise 
designed for the interior, especially that 
which may be brought down the Ohio, 
will be conveyed on this road, and will 
form a source of considerable revenue. 
The length of the road will be about 160 
miles, 

5th. The Jeffersonville and Crawfords- 
ville road.—This will connect the Ohio 
river at a point opposite Louisville, with 
the Wabash and Erie canal, by a route 
passing nearly parallel with the Madison 
and Lafayette Railway, though so far from 
that road as to depend for its trade and 
business upon a different district of coun- 
try. This road will form the channel of, 
trade and intercourse, both to the nopefy 
and south, for a large district of the state, 
embracing several fertile and well-improved 
counties. The route of this road, cross- 
ing as it does the main vallies and ridges 
of the state, is so undulating as to render 
it questionable whether a railroad or Mac- 
adamized road would be most beneficial to 
the country. The law gives the preference 
toa railroad, and directs further examina- 
tions and surveys for this mode of improve- 
ment; but if, after full investigation, the 
Board of Intetna! Improvement should find 
the country too hilly for a railroad, they 
are, in that case, directed to construct a 
Macadamized road. The road will be 
about 158 miles in length. 


6. The new Albany and Vincennes Mac- 
adamized Road. This improvement will 
connect the Ohio River at New Albany 
(near Louisville) with the Wabash River 
at Vincennes, crossing the-central canal. 
The route being transverse to the main 
vallies which drain the country, and con- 
sequently very undulating, a Macadamized 
road was thought to be more beneficial to 
the country than a railroad with such ex- 
treme ascents and decents. The course 
cf this road has long been the main ronte 
for travellers who pass by land from Ken- 
ucky, or the southern states, into Illinois 
or Missouri. It is believed, therefore, that 
besides subserving the interest and wants 
of the country through which it passes, it 
will also be important to the country as a 
general thoroughfare. The road will be 
about 104 miles in length. 


7. The Michigan and Erie Canal or 
Railroad. This improvement is designed 
to complete the connection between the 
south end of Lake Michigan and the west 
end of Lake Erie: The work will unite 
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the beautiful and fertile valies of the Elk 
hart and the Big St. Joseph to Michigan 
city. The law directs the connexion to be 
formed by canal, if found practicable, and if 
not, by railroad. 





PAMBOUR ON LOCOMOTION. 
Continued from page 380. 


CHAPTER VI. 
§ 3. Experiments on the Effects of the Lead. 


The foregoing calculation gives us the loss 
of power produced in the engine in conse- 
quence of the lead. 

However, no research having as yet been 
made on the subject, every thing is at pre- 
sent regulated by opinion alone. There 
are some engine builders that give no lead 
at all; others only ?,, or } in. at most; 
others, on the contrary, give 3 in. or more. 
Although the lead, if moderately used un- 
doubtedly facilitates the working of the en- 
gine, it is also evident, that if carried too far, 
it must at last stop its effect. For that 
reason, we resolved to undertake some ex- 
periments on the subject. 

In our research, we first made use of the 
LEEps engine, and we made the three ex- 
periments of the 15th of August, related 
above (Chap. V. Art. VII. § 1) ; the first 
with a leadof } in. ; the second withno lead; 
and the third, with a lead of 3 in. But 
as the change in the load, in the pressure, 
and in the inclination of the road, caused 
naturally much complication in the results, 
we soon gave up that engine, and took in its 
place the Vesta. An ingenious apparatus, 
invented by Mr. J. Gray, of Liverpool, and 
fixed to this engine, made it easy to change 
the lead without interrupting the journey ; 
so that, with the same load, and on the same 
spot, the engine could be tried successively 
with different leads. This effect was pro- 
duced by means of three notches, placed 
more or less backward cn the eccentric, 
and on which the driver might be brought at 
will, by means of the common catching 
lever. The first of these notches gave a 
lead of } in., the second of } in., and the 
last corresponded with a lead oi § in. To 
make the difference more remarkable, we 
endeavored to obtain a comparrison between 
the first and the third of these positions of 
the slide. 


The reader will recollect that the Vesta 
engine has the following proportions :— 


Cylinders - - - - - = I1jin. 
Stroke of the pistop - - + 16 in. 
Wheel - - - - - - = 5& ft. 


I. On the 16th of August 1834, arriving 
with the engine and a train of 20 ons 
at the foot of the inclined plane of Whiston, 
the inclination of which is 45, all the train 
was taken off except the seven first wagons, 
weighing together 34.43 t., and with the 
tender, 39.93 t. ; and the engine endeavored 
to ascend the plane with that load. 

The lead was first regulated at } in. Ar- 
rived.at the foot of the plane with an ac- 
quired velocity of 10 miles an hour, the en- 





with the Wabsah and Erie Canal, near 





Fort Wayne, and extend thence through! 


gine continued its motion for some time, but 
slackened visibly ; and, after having travel- 
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led # mile, it st ; the. pressure bei 
2334 Ibs. by the raat see ‘ 
. Lhe lead was reduced to-jin. The en- 
gine set off again, and reached the top of the 
plane with a velocity of 14 complete strokes 


of the piston per minute, the pressure by|| 


the balance being reduced to 23} lbs. 


II. In the evening of the same day, tho 
engine having taken to the same place a 
train of eight loaded wagons, and 12 empty 
ones, the eight wagons alone were left at- 
tached, their aggregate weight being 27.05t., 
and with the tender, 32.05 t. With that 
load it began the ascent of the plane with 
an acquired speed of 10 miles an hour. 


Lead, jin. The engine arrived at the 
top without stepping. Pressure at the bal- 
lance, 23 Ibs. Velocity, 46 complete 
strokes of the piston per minute. 


III. The engine having returned to the 
bottom with the same eight wagons, six 
empty ones were attached behind them, 
making with the loaded wagons a total 
weight of 43.18 t., and tender included, 
48.18 t. 

This load was too much for the engine, 
even with its smallest lead. Pressure, 23 


lbs. ‘T'wo of the empty wagons were ta- 
ken off. 


_IV. The engine then drew a train of 
eightloaded wagons and four empty ones, 
making together a weight of 34.05 t., and 
tender included, 39.05 t. 

A lead of jin. was given; the engine 
was unable to start on the plane. 

_The lead was reduced to 4 in.; the en- 
gine started, and augmented gradually its 
velocity, giving successively 11 strokes of 
the piston per minute; then 11 again, then 
14, and then 17, 


The lead was once more tried at jin. ; 
the engine stopped again. 

The lead of } in. was resumed ; the train 
started again. Pressure during the whole 
experiment, 23 lbs. by the balance. 

V. The train continuing to ascend, two 
more emply wagcns were taken off; there 
remained then, in all, eight loaded and two 
empty ones, weighing together 30.38 t., 
and with the tender, 35.38t. 

Lead, gin. The engine stops; pres- 
sure, 23 lbs. by the balance. 

Lead, } in. 
sure. 


It starts again; same pres- 


VI. At last one more empty wagon is 
taken off, and the weight of the train is re- 


duced to 28.55 t., and tender included, to 
33.55 t. 


Lead, §in. The engine stops ; pressure, 
23 lbs. by the balance. 
Lead, 4 in. It starts again, and reaches 


the top, although, in consequence of the 
length of the experiment, the pressure di- 
minishes by degrees from 23 to 21} lbs. by 
the balance. 

‘The engine executed thus, at 21} lbs. 
pressure, what, with a lead of }in., it 
could not execute with a pressure of 23 
Ibs. 

This series of experiments gives us very 
nearly the exact measure of the power of 
the engine in both cases, or the loss of pow- 
er resulting from the difference in the lead. 


ADVOCATE OF INTERNAL IMPROVEMENTS. 


§ 4. Table of the results obtained in these 
Experiments. 
In order to place these experiments to- 


gether before the eyes of the reader, we 
unite them in the following table :-— 
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According to those experiments, all that 
an engine can do with a lead of 3 in., is to 
draw a load weighing, without the tender, 
27.05 t. 

And with a lead of } in., it will be able to 
draw a load weighing, without the tender, 
34.05 t. 

Thus comparing the useful effects of the 
engine in the two cases, we see that they 
are in the proportion of 4 to 5, which con- 
stitutes in practice a considerable advan- 
tage in favor of the smallest lead. 

In order, however, to obtain an absolute 
measure of the power an engine is able to 
display in the two circumstances, we must 
calculate the total resistance that was op- 
posed to the motion of the piston in each 
case. 

In the first, the engine drew a load, tender 
included, of 32.05 t. on an inclination of 
#; On account of the gravity of the mass 
on the plane, including 8.7] t. for the weight 
of the engine, the train was equal, ona level, 
to a load of 160 t. 

In the second case the engine drew on 
the same inclination a train of 39.06 t., 
equal to a load of 189 t. on a level. 

We see that these numbers agree very 
nealry with those deduced from calulation. 
If those given by the experiment seem to 
be a little larger, the reason is because we 
reckon the tender at an invariable weight of 





















periment, the umption of water apd 
coke must have made it descend..conside>. 
rably below that weight, we had no 
possibility of weighing the tender, and con- 
sequently we could not take the difference 
into account. We have said, that when the 
tender is quite empty, its weightis ‘no more 
than three tons, which upon a level is two 
tons less than we reckon here, and makes 
.on the inclined plane at yy, a reduction of 
eight tons in the load. 


We may consequently conclude from ex- 
perience, as well as from theory, that the de- 
crease of power occasioned by the lead ts in 
preportion to the resulting ease in the 
useful length of the stroke of the piston. 


§. 5. & Practical Table of the Effects of 
the Lead. 


In order to facilitate practical researches, 








five tons,—whereas, during this long ex- 


we shall calculate here, according to. the 
formule laid down above, § 2, a table of 
the effects of the lead, for differefit engines 
of the most usual proportions on railways, 


By these formule, the velocity of the 


‘motion with no lead at all being known, 
‘that which will result from a certain lead 
‘represented by a, will be to the first in the 


ratio of 
2 
1+ cos y’ 
but, at the same time, the maximum load of 


tke engine will be reduced as if the stroke 
of the piston were reduced to the length 





l ' 
@ (cosy + cos 7’); 
The arcs y and y' being determined’ by 


the equations, 


2 4 
Siny = fore, and Siny’ = ae 
The reader will recollect that in these for- 
mule the signs have the following signifi- 


cations : 


1, length of the stroke of the piston ex- 


pressed in feet. 
a, lead of the slide. 
I’ length of the range of the slide. 


r, lap of the slide over the apertures of 
the cylinder. 


These three last quantities may be indiffe- 
rently expressed in feet or in imches, the 
equations containing only their ratio. 

Applying, then, these formule toa series 
of different cases, we form the following 
table, which will show, at a glance, how the 


cond column, we could not go beyond the 
load the engine is capable of drawing with 
its supposed lead, the same table | 
shows what diminution in the maximum 
corres s to that increase in velocity... It 
is with a view to, make the comparison 
between these two effects more. 
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A PRACTICAL TABLE OF THE EFFECTS OF THE LEAD: 
























































Load 
DESCRIPTION OF THE ENGINE. Tok: Velocity ia miles per hour, the lead being 
sad: 2 tender 

ve j included 9 Fin. | en. | Vin 
“ tons: miles. | miles. | miles. | miles. 

Engine with cylinders 11 jn. or 0.917 ft. 50 | 81.02 | 31.62 | 32.51 | 34.23 

"'Gitoke 16 in. or - - - 1.33 ft. 100 | 21.68 | 22.02 | 22.72 | 23.92 
a ee. O it 141 | 17.39 | 17.66 | 18.22 | 19.18 
Friction - - - - 120 lbs. 155 16.28 | 16.54 | 17.06 | 0. 

.» Heating surface - - - 140 sq. ft. 163 15.72 | 15.96 | 0. 0. 
‘Effective pressure in boiler - 50 lbs. 165 | 15.58] 0. 0. 0. 
Range of theslide —- - 3 in. 

Lap over the appertures = - ‘} in. 

Engine with cylinders 12 in. or 1 ft. 50 | 27.80 | 28.24 | 29.13 | 30.68 

» Stroke 16 in.\or .- : - ‘1.33 ft. 100 20.05 | 29.37 | 21.01 | 22.12 
Wheel - - - - 5 ft. 150 15.68 | 15.93 | 16.43 | 17.30 
Friction : - - - 150 lbs. 168 14.56 | 14.79 | 15.25 | 16.06 
Heating surface - - - 140 sq. ft.| 183 | 13.72) 13.94] 14.38} 0. 

Effective pressure in boiler - 50 lbs. 198 | 13.22|13.43)] 0. 0. 

' Range of the slide . - Bin. 196 | 13.11] 0. 0. 0 
Lap over the apertures - - 4 in. 

Engine with cylinders 13 in. or 1.083 ft. 50 | 29.03 | 29.49 | 39.42 | 32.03 
Swoke 16in.or - -.  - 1.33 ft. 100 | 21.46 | 21.80 | 22.48 | 23.68 
Wheel - - - - 5 fi, 150 17.02 | 17.29 | 17.83 | 18.78 
Friction _ - - - - 165 lbs. 197 | 14.25 | 14.47 | 14.93 | 15.72 
Heating surface. - : - 160sq.ft| 216 | 13.37) 13.58| 14.01 | 0. 
Effective pressure in boiler - 50 lbs. 227 | 12.91) 13.11! 0. 0. 
Range of the slide - - 3 in. 231 |12.75| 0. | 0. 

Lap over the apertures - - 3 in. 
;Engine with cylinders 14 in. or 1.116 ft. 50 | 29.83 | 30.30 | 31.26 | 32.91 
| Stroke 16in. or - - - 1.33 ft. 100 | 22.56 | 22.92 | 23.64 | 24.89 

or . jorbo tiga: Gain eabelPe 2 150 | 18.14 | 12.43 | 19.00 | 20.01 
Friction +" - =~ 180 Ibs, 200 | 15,17 | 15.41 | 15.89 | 16.73 
Heating surface - - - 180sq.ft.| 229 | 13.85 | 14.07 | 14.51 | 15.28 
Effective ‘pressure in boiler - 50 lbs. 252 | 12.96} 13.161 13.58 | 0. 
Range of the slide - - 3in, 265 | 12.50/ 12.70; 0. 0. 
Lap over the apprtures - - yin, 269 | 1237] 0. 0. 0. 
Engine with cylinders 12 in. or 1 ft. 50 | 26.16 | 26.57 | 27.41 | 28.86 
Stoke 18 in. or - - - 1.50 ft. 100 19.85 | 20.16 | 20.80 | 21.90 
Wheel - - - : - 5 ft. 150 15.99 | 16.24 | 16.75 | 17.64 
Friction - - - - 165 lbs. 188 13.93 | 14.15 | 14.60 | 15.37 
Heating surface - : - 160 sq. ft. 207 | 15.09! 13.30 | 13.72 | 0. 
Effective presssure in boiler - 50 lbs. 217 | 12.69|12.89! 0. 0. 
Range of the slide . - 3in. 221 | 12.53) 0. 0. 0. 
Lap over the apertures - fin. 















































From these results we see that too great 
a lead detracts a considerable portion from 
the power of the engine. It is therefore 
heeessary not to exceed, in that respect, 
certain limits. 

_It is, besides, easy to know the lead, or 
to Ae Soin it at any degree. 

After having opened the chamber situated 
under the chimney, and taken off the top of 
the ‘slide-box, in order to see the slides 
work, the engine must be pushed gently 
forward on the rails, until the crank of the 
axle be perfectly horizontal. 
~ Then the piston is atthe bottom of the 
eylinder, If at that moment the passages 
Which the slide opens to the steam be meas- 
ured, it will give*exactly the lead: * 

olf we wish to alter the lead, we keep the 
rank’ in the same position, and loosening 
the ‘driver which is fastened to the axle only 
with\a ‘screw, we turn the exccentri¢, unti! 
thé slide, which moves at the same time, 
opens’ the’\passage as much as is warited. 





Then we replace the driver so as to fix the 





exccentric in that position. This operation 
concluded, it is clear that whenever the 
crank is horizontal, or the piston ready to 
begin its stroke, the slide will open the pas- 
sage to the degree required. 

There are some ways of altcring the 
lead without opening cach time the chimney 
chamber ; but they are not quite exact, and 
some of them are injurious to the engine, 

In the experiments we have related above 
on the velocity of the load of the engines, 
the Vesta engine was the only one in which 
the lead'was considerable enough to have a 
remarkable effect on the speed. 





CHAPTER VIT. 


OF THE CURVES AND INCLINED PLANES. 


ARTICLE 1. 
OF THE CURVES. 

§ 1. Of the conical form of the Wheels and 
surplus of elevation of ihe Rails, calcula- 
ted to annul the effect of the Curves. 

We have considered the dispositions 
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proper to the 

or impede its effect. We'have still'to ex- 
amine two external circumstances that may 
have a similar influence on the motions. 
The curves offer on the railways an ad- 
ditional resistance, which is so much the 
greater according as the degree of their in- 
curvation is more considerable. 

The wagons being of a square form, tend 
to continue their motion in a. straight line. 
If, therefore, they are obliged to follow @ 
curve, the flange of the wheel does no longer 
pass in a tangent along the rail without 
touching it, as it does ina direct motion. 
The rail, on the contrary, presents itself 
partially crosswise before the wheel, and 
opposes thus its progress, by forcing it to 
deviate constantly from its direction. 
Moreover, the wheel that follows the ex- 
terior rail of the curve has naturally more 
way to travel than that which follows the in- 
terior rail. Now. in the wagons at present 
in use, the two wheels of the same pair are 
not independent of one another. They are 
fixed on the axletree that turns with them. 
If therefore the road travelled by one of the 
two wheels be less than that of the other, 
the latter one must necessarily be dragged 
along without turning on the difference of 
the two roads. 

Finally, on passing the curves, the wag- 
ons are thrown by the centrifugal force of 
the motion against the outward rail, the re- 
sult of which is a lateral friction of the flange 
of the wheel against the rail, which does not 
exist in the direct motion. 

It is impossible to construct the wheels 
of the wagons and the railway itself in 
such a manner that these three additional 
causes of resistance may be destroyed, 
The mode we are going to describe, in order 
to obtain that effect, is that which is already 
known ; viz., the conicalness of the tire of 
the wheel, and a greeter elevation of the 
outward rail at the place of the curve. But 
those means have until now been employed 
only by approximation, and fulfil more or 
less impertectly the intended purpose. By 
sumitting them to calculation, we trust we 
shall be able to deduce general rules, which 
will make us certain that the required effect 
will be cbtained. 

The particular resistance owing to the 
passage of the curves, is composed of two 
distinct parts, as to their causes and their ef- 
fects. 

The first, according to what we have 
seen above, is occasioned by the waggons 
being obliged to turn along the curve, which 
produces an opposition of the rail to the 
motion, and a dragging of the wheel. 

Tke second is owing to the centrifugal 
force, and produces the friction of the 
flange of the wheel against the rail. 


The first of these two resistances will 
evidently be corrected, if we succeed in 
constructing the whecls of the wagon in 
such a manner that the wagon may follow 
of itself the curve of the railway. For that, 
it will be sufficient to make the wheel slightly 
conical with its greatest diameter inside ; 
that is to say, towards the body of the wag- 
on, as appears on the engine in fig. 2. 

By that disposition, when the centrifiugal 








force throws the wagon on the outside of 


engine, that may either favor 



































- Wheels, that the required effect may be ob- 


the curve, the wheel on that same side wit] 
then rest on a tire of alarger diameter. Two 
effects will result from this. ‘The wagon 
will no longe: tend to follow a straight line. 
One of its wheels growing larger than the 
other, will, on the contrary, have a tendency 
to turn in the direction of the curve. Be- 
sides which, the two coupled wheels will 
naturally travel different Jengths of road 
without any dragging on the rail. 

This form of the wheel and its effects be- 
ing very well understood, we have first to 
determine what difference of diameter must 
be created between the two wheels, in order 
that the wagon may turn of itself with the 
curve, and how much the wagon must de- 
viate on one side in order to produce that 
differe ce of diameter. Then we shall 
see how the railway must be constructed, 
in order that the centrifugal force of the 
motion produce of itself that lateral devia- 
tion. It will thus be clear, that, those dif- 
ferent conditions being fulfilled, the first 
species of resistance of the curve will be 
destroyed by the motion itself. Coming to 
the friction of the flange ofthe wheel against 
the rail, we shall determine what degree of 
conicalness the wheel must have, in order 
that, even in passing over the most abrupt 
curve of the railway, the lateral deviation 
of the wagon may never go so far as to 
put the flange in contact with the side of the 
rail. In this way, voth by the disposition of 
the rails and by the form of the wheels, the 
two species of resistance will be destroyed. 

Let us suppose that mm’ and nn’ (fig. 
28) be the two lines of rails of the way. In 
order that the wagon may follow without 
effort the curve of the way, it is hecessary 
that, while the outside wheels describes the 
arc mm’, the inside whee! describes of itself 
the arc nn’, which terminates at the same ra- 
dius as the first. If, therefore, the length 
mm’ represent a circumference of the outside 
wheel, nn’ must also be a circumference of 
the inside wheel, and the diameters of the 
two wheels must be in a certain proportion 
for that effect to be produced. 

Let D be the diameter of the first wheel, 
and D’ that of the second, # being the ratio 
ef the circumference to the diameter, we 
shall have— 

mm’ = ¢ D,andni.’ = x D’. 
Now the two arcs being both terminated by 
the same radius, we have— 
mm’ mo 


nn’ no 








If we express the radius of curvation os by 
r, and the half breadth of the road by e, this 
proportion may be expressed thus :— 








mm' _r+e 
mm r—e? 
.then, 
D_r+e 
D +r—e 


and, finally, 
ROMs PA Eye, Ja 2eD 


e 

rte/ rte * 
This equation shows the difference that 
must exist between the diameters of the 











ADVOCATE OF INTERNAL IMPROVEMENTS. 





Our intention being to produce that effect, 
by pushing the wagon asjde on the road, 
the question is, how much the wagon must 
be laterally displaced. 

This point depends evidently on the de- 
gree of conicalness of the wheel. 

At Liverpool, the wheels of the wagons 
have 3 ft. diameter at the interior part or 
near the flange, and 2 ft. 11 in. at the ex- 
terior part. ‘lhe wheel is originally cylin- 
drical, but the conical form is produced by 
the addition of a second tire, the breadth of 
which, not including the flange, is 4 in. less 
on one side than on the other. Fig. 29, 
represents the section of that tire on a scale 
of j. Its breadth being 34 in., we see that 
its conical inclination is § in. on 3} in, or }. 

Let us suppose in general the inclination 


of the tire expressed by 1 The two wheels 
a 


running originally upon equal tires, in order 
that the difference D—D’ be produced in 
their diameters, by the displacing of the 
tire on the rail, this lateral displacing of the 
wheel must evidently be 


4a (D—D’; 

for the inclination of the tire being td this 
a 

displacing will produce on the thickness 


of the tire, or on the radius of the wheel, 
a difference of 


+(D—D), 
which will make on the diameter 
4(D—D). 


This difference on the diameter will be pro- 
duced in plus on the outside wheel, and as 
an equul difference, but ina contrary sense, 
that is to say, in minus, will be produced 
on the inside wheel; the result will be a 
total difference of D — D’ between the ac- 
tual diameter of the two wheels, as we 
have said. 

Thus the lateral motion to be produced is 

aeD 
aaamurioms * CT) 5 

We know at present what must be the 
lateral displacing of the wagon, in order to 
destroy the first species of resistance. 
The question now is, to make use of the 
centrifugal force to produce that effect. 
It is its natural tendency ; but it is evident 
that that force must produce exactly the 
necessary displacing, else the defect would 
by no means be corrected. 

If we represent by r the radius of cur- 
vation, by V the velocity of the motion, and 
by m the mass of the body moved, the cen- 
trifugal force produced on the curve will 
be, as is known, expressed by 

2 


f= ™m at ° 
But P being the weight of that same 


body, and g the accelerating force of gravi- 
tation, we have 


P= gm, from whence m = Pr. 
thus 
f= 


which is the expression of the centrifugal 
force of a body of a given weight P, mov- 
ing with a velocity V, on a curye the radius 


08 | he 
ot 





of curvation of which is r. 


In this expression, g is the accelerating 
force of gravitation, or the double of the 
aa ge over in the unit of time by a 
body falling in a vacuum. Taking a se- 
cond for the unit of time, and a foot for the 
unit of space, we have g = 32. Referrit 
to the same units the velocity V, and the 
radius of curvation r, we shall have the 
measure of the centrifugal force expressed 
by its proportion to the weight P, or repre- 
sented by a weight. 

Let us suppose, for instance, that the ve- 
locity of the motion be 20 miles an hour, or 
29.5 fi. per second, and the radius.of the 
curve 500 ft. ; we shall have 

2 
ne 
f=P x x50 

So in that case the centrifugal force will 
be the nineteenth part of the weight of the 
body in motion. 

The sense of the signs being now well 
understood, we return to the general expres- 
sion of the centrifugal force. 


f=? x pon 

The effort of this force exerting itself in 
the direction of the radius, its effect will be 
to push all the wagons out of the curve. If 
the two sides of the railway are of equal 
elevation, the wagons will be stopped in the 
lateral motion only by the friction of the 
flange of the wheel against the rail. Bat 
if we give to the outward rail a surplus of 
elevation above the inward one, it is clear 
that, in increasing sufficiently that eleva- 
tion, we shall be able to master at last the 
centrifugal force, in such a manner as to 
permit it only to produce just the displacing 
we want. In fact, by raising in that man- 
ver the outward side, we change the rail- 
way in an inclined plane. The wagons 
placed on that plane ought, by virtue of 
their gravity, to slip towards the lower rail. 
On the other hand, the centrifugal force 
pushes them ayainst the outward rail, which 
is the highest. We create, then, by that 
means, a counterpoise to the centrifugal 
force. 


Let us call y the surplus of elevation 
given tu the outward rail (fig. 30) ; 2e be- 
ing the breadth of the way, the inclination 
of the plane on which the wagons are 


On this plane, the gravity 


of a body, the weight of which is P, is ex- 
pressed by 








laced, is 2. 
place i 


y 
Px = 

This gravity, as we have seen, tends to 
make the wagons fall within the curve, 
while the centrifugal force pushes it with- 
out. If, therefore, we select the height y, 
such as may give 
P x x = Px—, 

2e gr 
the train, in passing over the curve, will ex- 
perience no derangement from its original 
position, because the gravity and the cen- 
trifugal force will equilibrate. 
But, as for motives already explained, 
we require the wagon to be pushed aside, 





a certain quantity expressed by 
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20+e) 

We must endeavor to find out what is the 
necessary inclination. 

Let us then suppose the train already 
displaced as much as required. Let us 
imagine, for instance, that the train has 
been pushed from the position ¢b to the 
piston ed (fig. 30;) that is to say, that the 
point of the inside wheel that was at a be 
‘come to c, at the distance p from the first 
point, and that at the same time, tle port 
of the outward wheel that was at b, be 





come tod. In this situation, the inclina- 
tion of the plane on which the train is, will 
ea, 

2e—p 


Moreover, the conical inclination of the 
wheels shows that on the outward side of 
the curve the wheel will have increased its 
diameter by a certain quantity, in conse- 
quence of the lateral deviation ; while on the 
imterior side, it will on the contrary, have 
diminished ofan equal quantity. The tire of 
the wheel having a supposed inclination of 


ede a lateral motion represented by p, 
a 


must have produced on each whee! a differ- 


» The ef- 
a 


fect of that variation of the wheels being 
to incline the wagon on one side, so that it 


ence in height represented by 





is raised on one side of the quantity + 
and lowered on the other of the same 


quantity"; the result is a total inclina- 
a 


tion of eal which must thus be added to 
a 


the inclination already produced by the dif- 
ference of level between the rails. 


Consequently the outward side of the 
wagon will be raised above the interior 


side of a quantity equal to y 42, and as 
a 


the base which separates the two bearing 
points is measured by 2e—zu, the final re- 
sult is that the wagon will be in the same 
case as if it were placed on a plane, the in- 
clination of which should be 


Qu. 
it 
2e— 


In order that the centrifugal force may 
maintain the wagon in that position without 
throwing it out or letting it fall in, that is to 
say, so that there may be an equilibrium be- 
tween the gravity on the plane and the cen- 
trifugal force, we must have ; 





Qu 2 
Seca. 
or 
¥* oy Qu 
y= (ama) 3s 


Substituting for ~ its value, this equation 
becomes 4 Le 








Pee { aD eD 
a gr mera} re 
Knowing, then, the conical form and the 
diameter of the wheels, as well as the ave- 
rage velocity of the motion and the breadth 
of the way, this expression will give the sur- 


plus of elevation y that suits the radius of 
curvation r. 


Let us suppose that we have to employ 
the dimensions of the railway and wagons 
of Liverpool; that is to say, that we have: 

V, average velocity, 20 mifes an hour, or 

29.3ft. per. second. 


Le inclination of the tire of the wheel, +. 
a 


e, half breadth of the way, 2.35 ft. 

D, diameter of the wheel at its right 

place on the rail, 3 ft. 

If we wish to construct on that railway a 
curve of 500 ft. radius, on which the wag- 
ons may experience no additional resist- 
ance the equation will give 


y = 0.236 ft. or in inches, y = 2.83 in. 


We must, therefore, for that curve, with 
that wheel and that average velocity, give a 
surplus of elevation of 2.83 in. to the out- 
ward rail. 


Adopting the surplus of elevation of the 
rail deduced from that equation, we render 
it impossible, the first species of resist- 
ance, which the passage of the curves tend 
to produce. However, as we only destroy 
that resistance by a certain lateral deviation 
of the wagon, it might be feared that that 
deviation might go so far as to make the 
flange of the wheel rub against the rail, in 
which case we would only have substituted 
one resistance for another. ‘This is, there- 
fore, the point we have still to consider. 


We have, until now, supposed the ineli- 


nation Le the tire of the wheel to be 
a 


given a priori. Bat as itis on that incli- 
nation that depends the degree of deviation 
the wagon must undergo on the rails, it 
must evidently be such that, even on the 
most abrupt curve of the line, the lateral 
deviation of the wagon may never be con- 
siderable enough to bring the flange of the 
wheel in contact with the rail. 


Now we have seen above, that the neces- 
sary lateral deviation is expressed by 
aeD) 
= ——___.. 
2(r+e)’ 
If, therefore, the wagons have, for instance, 
a play of 2 in. on the way altogether ; that 
is to say, if, in their regular position, the 
flanges of the wheels keep on each side at 
a distance of 1 in. from the rail, the great- 
est value of the deviation 4, must always be 
less thanl in. By that greatest value of p.,, 
we mean the deviation on the most abrupt 
curve of the line. Consequently, putting 
for r the radius of that curve, and for wu its 
maximum, 1 in, or 7; of a foot, the equation 
will give the greatest value that can be given 
to the quantity a, or the least value of the in- 


clination x. 
a 











>a ial Saeed 





_- AMEERICAN RAILROAD JOURNAL, AND 


For instance, on a line, the most abrupt 
curve of which has 500 ft. radius, with 
wagons having wheels of 3 ft. diameter, and 
a play of 1 in. on each side of the way. the 
equation shows that the least inclination one 
ought to give to the tire of wheel is ,'; 5 but 
a more considerable inclination will answer, 
a fortiori. 

On the Liverpool and Manchester Rail- 
way, the most abrupt curve, which is the 
one at the entrance of Manchester, has a 
radius of 858 ft. This results a conical in- 
clination of ;'s, and this would answer in all 
cases ; but having said that a greater incli- 
nation will fulfil the same object, we are free 
to adopt a greater inclination, if it suits 
other purposes better. 


It is customary to give an inclination of 
1. The motive for making it so considera- 
ble, is to prevent all possibility of the flange 
rubbing against the rail, either in case of a 
strong side-wind, or in ease of some fortu- 
itous defect in the level of the rails, by 
which the wagons would be thrown on the 
lower rail. Having seen above that, with 
an inclination of ;';, there would be no dan- 
ger of the flange rubbing in the curves, that 
danger will be still more impossible with 
an inclination of 4. 


We conclude that, with wheels having 
that inclination, the surplus of elevation of 
the rail which we have determined above, 
will correct the first species of resistance of 
the curves without creating the second, and 
that, consequently, the train will pass over 
the curves without any diminution of speed. 

8 


§ 2. A Practical Table of the Surplus of 
Elevation of the outward Rail in Curves, 
in order to annul the effects of those 
Curves. 


From what has been said, the surplus of 
elevation that must be given to the outward 
railin the curves, is determined by the follow - 
ing formule : 
eV? 2 aD eD 

er 2 (r+e) rte 

In this equation the signs have the follow- 
ing value : 

D, diameter of the wheel expressed in 

feet. 

r, radius of the curve expressed in the 

same manner. 


e, half of the width of the way expressed 
in the same. 


V, average velocity that is to be given to 
the motion, expressed in fect per sec- 
ond. 


g, accelerating force of gravitation, ex- 
pressed in feet per second, or g = 32 feet. 
a=Fi consequently, a = 7. 

y, surplus of elevation to be given to the 
outward rail of the curve, over the in- 
ward rail, expressed in feet and deci- 
mals of feet. 

Solving these formule in the most usual 

cases on railways, we make out the follow- 

ing table which dispenses with all calcula- 
tions in that respect. thea 
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ARTICLE IL. 


OF THE INCLINED PLANES. 


§ 1. Of the Resistance of the Trains on 
Inclined Planes. 


Inclined planes are a great obstacle to 
the motion on railways. 

As soon as the trains reach these in- 
clined planes, they offer a considerable sur- 
plus of resistance, on account of the gra- 
vity of the total mass that must be drawn 
up the plane. 

Let us suppose a train of 100 t. drawn 
by an engine. Having seen that on a level 
the friction of the wagons produces a re- 
sistance of 8 lbs. per ton, the power re- 
quired of the engine will be 800 Ibs., when 
travelling on a level. But let us suppose 
the same train ascending an inclined plane 
at zis. On that plain, besides the resis- 
tance owing to the friction of the wagons, 
a fresh resistance occurs, which is the gra- 
vity of the total mass in motion on the 
plane. That gravity is the force by virtue 
of which the train would roll back if it 
were not retained; and it is equal to the 
weight of the mass divided by the number 
that indicates the inclination of the plane. 
If, therefore, in this case, the load of 100 t. 
is drawn by an engine weighing 10 t., the 
total mass placed on the inclined plane will 
be 110 t. or 246,400 lbs. ; and thus its gra- 
vity on the inclined plane, at ;4,, will be 
24400 Ibs. = 2,464 Ibs. The surplus of 
traction required of the engine, on ac- 
count of that circumstance, is, therefore, 
2,464 lbs., and, as we have seen that on a 
level 1 t.-load is represented by 8 lbs. trac- 
tion, we also see that those 2,464 lbs. re- 





present the resistance that would be offered 
by a load of 308 t.on a level. Conse- 
quently the engine which, before, drew 100 
t. must now draw 408 t., or at least must 
exert the same effort as if it drew 408 t. 
on a level. 

This is the manner in which the calcu- 
lation of the resistance on inclined planes 
must be established ; and we have entered 
into those particulars, because it frequently 
happens that, in making the calculation, 
the giavity of the load is alone considered, 
without taking into account the gravity of 
the engine, which ought also to enter for 
its share. 

In speaking of the fuel, we shall see that 
the inclined planes of the Liverpool Rail- 
way, which at first sight appear quite in- 
significant, oblige, however, the engines to 
a surplus of work, which amounts to a 
sixth part of what they would have to do 
on a level. By this wesee how important 
it is, in establishing a railway, to keep it 
on as perfect a level as possible. It fre- 
quently happens that, by avoiding to level 
a part of the road, that is to say, to cut 
through a hill, or to form an embankment 
through a valley, a great economy is ex- 
pected. This is, however, a great mis- 
take, for, in most instances, the only eco- 
nomy is that of the first outlay, whereas, 
the annual augmentation of expense sur- 
passes by far the interest of the capital 
saved; so that, instead of an economy, we 
have in reality a greater expense. This 
additional expense may even, in some 
cases, go so far as to paralyze completely 
all the advantages of the undertaking. 

In suffering inclined planes to subsist on 
a line of railway, it not only becomes im- 
possible to lower sufficiently the freight of 
the goods; but, what is much more im- 
portant, frequent accidents occur while des- 
cending those steep acclivities, the least 
inconvenience of which is to destioy pu- 
blic confidence in the safety of the con- 
veyance. It is, therefore, necessary to lay 
down as a principle, that the end to be 
aimed at in the construction of a railway, 
is not only to make a smooth road, but 
likewise a level one. It is, besides, the 
only way to apply with efficacy the use of 
locomotive engines. 

When, however, it has been impossible 
to avoid the inclined planes, and when the 
use of stationary engines has been rejected 
on account of the interruption they un- 
avoidably cause in the service, there are 
only two ways that can be resorted to. 
The loads must either be regulated so that 
they may not exceed the power of the en- 
gine in going up the plane, or it is neces- 
sary to give the engines the help of one or 
more others, according to what is required. 

On the Liverpool Railway, the trains of 
coaches never being very heavy, are seldom 
above ihe power of the engines on the 
most inclined parts of the line, viz. in the 
two acclivities of s, and gs. In general, 
therefore, the engines ascend these inclined 
planes without help ; and during the rest of 
the trip, on the level or descending parts of 
the line, their speed is regulated by par- 
tially shutting the regulator. 

The trains that are too heavy for a single 





engine, as are commonly those of wagons, 





jare helped in passing the plane by amem> 

gine stationed at the foot of the acclivity; - 
and especially intended for that use. » This 
engine is, consequently, constructed for: @ 
slow motion and a considerable power 
The cylinders have 12 or 14 in. diameter, 
with the usual stroke of 16 in., and the 
wheels have only 4 fi. 6 in. Besides, im 
order to have more adhesion, the weight of 
the engine is -12 t. and the four wheels are 
coupled. These additional engines, work: 
ing less than the others, require also, in 
general, much less repairs. 3 

On the Darlington Railway, the aceli- 
vities are much too numerous for an ad> 
ditional engine to be placed at each of 
them. The load of the engine must there- 
fore be limited so that it may ascend with 
that load the most inclined of the planes. 

The locomotive engines acquire, how- 
ever, a considerable augmentation of power, 
at the moment of their passage on an M- 
clined plane, because their speed being 
suddenly considerably reduced, the cylin- 
ders consume a smaller quantity of steam. 
The fire, strongly excited by the preceding 
rapidity of the engine, continuing to fur- 
nish the same quantity of. steam, a great 
part of it must escape through. the valve. 
But the passage of the valve is too narrow 
to emit freely all that steam. Besides, the 
spring that presses on the valve opposes 
more and more resistance, in proportion as- 
the steam tends to raise it higher, in 
to get a wider passage for itself. ‘The con- 
sequence is that the steam, not being able 
to escape as quickly as it is generated, 
suffers an increase of pressure in the boiler. 

This increase of pressure evidently de- 
pends on several circumstances: the’ size 
of the valve, the evaporating power of the 
boiler, the previous excitation of the*fire, 
and finally the length of the lever at. the 
extremity of which the spring-balance acts. 
In some engines this increase may amount 
to 10 lbs. per square inch, as we have re- 
marked in speaking of the pressure. 

In that case, if the usual effective pres- 
sure of the engine be 50 lbs. per square 
inch, it may, on ascending the inclined 
plane, increase to 60 lbs., that is to say, in 
the proportion of $, which is considerable. 
This must, therefore, be taken into account 
when it is required to calculate the load 
the engines are able to draw on these 
planes. But. it is necessary to observe 
that this is effectual only when the in- 
clined planes are not of too considerable an 
extent, because, in that case, the fire ceas- 
ing to be excited in the same proportion, 
the surplus of effect will be reduced. The 
weight of the engine must, besides, always 
give sufficient adhesion of the wheel to the 
rail, as we shall explain in the following 
Chapter. 


There is also another_circumstance in 
which the engines are obliged to exertian 
additional effort. That is at the moment 
ofstarting. We have seen, in fact, that the 
power which, when the motion is once 
created, need only to be constantly equal 
to the resistance, must, on the contrary, 
surpass it at the instant that it is to put 
the mass in motion, The reason is plain > 
in the first place, it is only necessary to 








maintain the speed ; in the other it must be 

















- tional effort on the part of the moving 
power which is improperly called vis iner- 
tie; because it is attributed to a particular 
resistance residing in the mass. 

The starting is, therefore, a difficult task 
for a locomotive engine heavily loaded. 
However, at that moment the engine ac- 
quires, as wellas on the inclined planes, 
a considerable increase of power. Here 
again the slowness of the motion produces 
two-effects. The pressure in the cylinder 
grows equal to the pressure in the boiler, 
which is itself augmented by the effect of 
the spring-balance. But, notwithstanding 
this twofold advantage, the difficulty of 
starting still remains so great for consider- 
able loads, that we should always advise 
giving in that point a slight declivity to 
the way. By that means the trains would 
be set in motion with more ease at the 
departure, and it would not be necessary 
at their arrival to make use, in order to 
stop them, of the powerful brakes, the 
effect of which is certainly as destructive 
— wheels of the wagons as .to the 
rails. 


§ 2. Practical Table of the Resistance of 
the Trains on Inclined Planes. 


__ In the preceding paragraph, we have seen 
in what manner the resistance of the trains 
on the inclined planes must be calculated. 
‘The following table presents the result of 
4hat calculation in the cases which occur the 
most frequently on the railways. 

It is clear that, by the weights inscribed 
in the following table, it is only intended to 
show the resistance offered by the train, and 
not the weights the en; iies are able to draw, 
thoze weights being limited either by the 
power of the engine, as we have explained 


A PRACTICAL TABLE OF THE RESISTANCE 
OF THE TRAINS ON INCLINED PLAINS. 
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elsewhere, or by its adhesion, as shall be 
mentioned in the following Chapter. 

This table, assimilating the trains drawn 
on inclined planes, to trains drawn on a 
level, gives the means to learn by the former 
tables, either the loads the engines will be 
able to draw on given inclinations, or, vice 
versa, the inclined planes the engines will 
be able to ascend with given loads. 
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CHAPTER VIII. 


OF THE ADHESION. 


§ 1. Measure of that Force. 


The series of experiments we have de- 
scribed above on the velocity and load of 
the engines, solves also another question in 
regard to the motion of locomotive engines 
of which we have not yet spoken. That is 
the adhesion of the wheel to the rails. 

We have remarked in describing the en- 
gine, that the power of the steam being ap- 
plied to the wheel, the engine is in the 
same situation as a carriage which is made 
to advance by pushing at the spokes. Thus, 
as in that action, the only fulcrum of the 
moving power exists in the adhesion of the 





wheel to the rail, if that adhesion ‘1s not suf-, 
ficient, the force of the steam will indeed, 
make the wheels turn, but the wheels, but, 
the wheels slipping on the rails instead of; 
adhering to them, will revolve, and the en- 
gine will remain in the same place. 

The more considerable the train the en- 
gine draws, the more power it must employ, 
and the more resistance it must consequent- 
ly find in the point on which it rests, for ex- 
ecuting the motion. It was therefore to be 
feared, that with considerable trains, the en- 
gines would be unable to advance ; not that 
|the force would be wanting in the moving 
| power itself, but in the fulcrum of the mo- 
tion. 

The experiments related above, establish 
the measure of that adhesion in the fine 
season of the year. Among all these expe- 
lriments, not one is to be found where the 
motion has been stopped or even slackened 
jfor want of adhesion, and nevertheless we 
‘see loads that amount to more than 200 t. 

If we take, for instance, the first experi- 
‘ment made with the Fury, on July 24 ; du- 
‘Ting a part of the journey, that engine drew 
244t. The engine advancing with that 
load, the adhesion must necessarily have 
been sufficient. Now the weight of the 
Fury is 8.20 t,, and that weight is divided 
in such a manner, that 5.5 t. are supported 
on the two hind wheels, which are the only 
working wheels, the others not serving to 
push the engine forward, but only to carry 
it. We have thus a weight of 5.5 t. draw- 
ing 244 t., or a load 444 times as conside- 
rable as itself. The result of this is, that 
an engine having its four wheels coupled, 
and which consequently adheres by its whole 
weight, is able to draw a load 44! times its 
own mass. i 

We have said that the Fury engine ad- 
hered only by two of its wheels. On the 
Liverpoo! Railway that disposition is gene- 
rally adopted for all trip engines, because 
the adhesion of two wheels is sufficient for 

















the loads they have to draw. As for the 






helping engines, the work by the’adhesion 
of their four wheels, as has been said else- 
where. The Artas is the only one of the 
former-class. that differs from the others in 
that respect. This engine has six wheels, 
four of which are of equal size, and worked 
by the piston. The two others, which 
are smaller, and have no flange, can 
be raised out of contact with the rails, 
by the action of the steam on a 
moveable piston. That ingenious arrange- 
ment, which may have more than one useful 
application, in permitting the weight of an 
engine to be distributed upon six wheels, 
without making the engine more embarrass- 
ing than if it had only four, is due to Mr. 
J. Melling, of Liverpool, who, in this in- 
stance, made use of it in order to give the 
engine a muck larger firebox, and conse- 
qutntly the power of generating a greater 
quantity of steam. 

We have now expressed the adhesion, by 
giving the measure of its effects; but the 
power itself may be expressed in a direct 
manner. ‘The load of 244 t. produced a re- 
sistance, or required a traction of 1,952 
lbs.; the adhesion was thus equal at least 
to 1,952 lbs., else the wheel would have 
turned without advancing. Now the ad- 
hering weight was 5.5 t. or expressed in 
pounds 12,320 Ibs.; we see then that the 
force of adhesion was equal to about 4 of 
the adhering weight. Considering that 
every 8 lbs. force corresponds with the 
traction of a ton ona level, this expression Is 
exactly similar to the first. 


In winter when the rails are greasy 
dnd dirty, in consequence of damp weather, 
the adhesion diminishes considerably. — 
However, except in very extraordimary cir- 
cumstances, the engires are always able 
to draw a loadof 15 wagons, or 75 t., ten- 
der included, that is to say, 14 times their 
adhering weight. In other words, the resis- 
tance of 75 t. being 600 lbs., the force of 
adhesion is always at least 5 of the adher- 
ing weight. 

Adhesion being indispensable to the erea- 
tion of a progressive motion, two conditions 
are necessary in order that an engine may 
draw a given load. 1st. That the dimen- 
sions and proportions of the engine and its 
boiler enable it to produce on the piston, by 
means of the steam, the necessary pressure, 
which constitutes what is properly termed 
the power of the engine: and, 2nd, that the 
weight of the engine be suchas to give a 
sufficient adhesion to the wheel on the rail. 
These two conditions of power and weight 
must be in concordance with each other ; 
for, if there is a great power of steam and 
little adhesion, the latter will limit the 
effect of the engine, and there will be steam 
lost; if, on the other hand, there is too 
much weight for the steam, that weight 
will be an useless burthen, the limit of load 
being in that case marked by the steam. 


§ 2. Of the Engines employed on Comman 
Roads. 


The considerable loads that have been 
drawn by the engines m the experiments 
described above, ought to remove the fears 
of such persons as suppose that the wheels 
of locomotive engines on railways are con- 
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"tantly apt to slip, and who endeavor to 


Ing the engines on common roads, without 
having ascertained whether the adhesion 
will be more considerable. 

__We see here a locomotive engine on a 
railway, drawing 244 t. by the force of its 
steam, and not less than 75 t. by its ad- 
hesion. Its loads are thus always com- 
prised between those two limits. 

On a common road, where the resistance 
of traction is very considerable, not one of 
the above-mentioned engines would be able, 
by the force of its steam, to draw a weight 
of 75 t., much less ever to attain 244 t. 
The loads will therefore always, and in 
every circumstance, remain below what 
they would be on a railway. Of what im- 
portance is it, in fact, whether the moter 
gains in regard to adhesion, which is only 
an inert force, if the power of the steam do 
not enable it to profit of that advantage ? 

We say that an engine that draws on a 
railway a load of '75 1, at least, will never 
be able, on a common road, to draw that 
same load at most. 

Let us in fact examine the same engine, 
with the same weight and same pressure, 
placed in those two different circum- 
stances, 

The experiments made by Mr. Telford, 
on the draft of carriages on different sorts 
of roads, prove that on the road from Li- 
verpool to Holyhead, the best in England, 
the force of traction necessary to draw a 
weight of one ton is as follows :—* 


Ibs. 

1st. On a well-made pavement - - 33 
2nd. On a broken stone surface on old 

flint road = . Ui ct dle olde - - 6G 

3rd. Ona gravel road - - - - 147 


4th. On a broken stone road, upon a 

rough pavement foundation- - - 46 
5th. On a broken stone surface upon 

a bottoming of concrete, formed of 

Parker’s cement and gravel - - 46 

Mean - - - - 67 

On a railway, a ton requires only 8 Ibs. 
traction. Thus, on the Holyhead road, the 
traction of a ton requires eight times as 
much force as on a railway. 

The consequence is, that the Fury en- 
gine, for instance, which by the effect of 
its 65 lbs. eifective pressure, was able to 
draw on a level 244 t., would in no cir- 
eumstance, even on the excellent Holy- 
head road, be able at the same pressure to 
draw more than } of that load, or 30 t. 

Thus its maximum load on a common 
road would only be the 3 of its minimum 
load on the railway. 

To which must still be added, that the 
resistance of the engine in the case of its 
progress on a common road, will be, like 
the resistance of the wagons, considerably 
augmented. It will therefore be obliged, 
in order to move itself, to consume a much 
greater portion of its own power, which 
will diminish in the same proportion the 
80 t. it might else have drawn. 

We see that on a common road, the re- 
sistance of the carriages puts much quicker 
a stop to the useful effect than the adhe- 





* Report of the Holyhead Road Commissioners. 





sion does ona railway ; and that, under all 








circumstances, the advantage im regard to 
the load is in favor of the engines on rail- 
ways. 

But there is another consideration that 
appears to militate in favor of what is 
called steam-carriages, that is to say, loco- 
motive engines employed on common 
roads ; that consideration is the expense of 
constructing a railway which is thus 
avoided. A considerable economy is ex- 
pected to be made by that means. The 
construction and keeping in repaw of the 
railway, is in fact a very heavy expense. 
The capital laid out for that will be en- 
tirely avoided. But, at the same time, the 
chief advantage of the undertaking will be 
lost. 

Why demur to lay out capital, if a con- 
siderable profit is to be derived from it ? 
Why save the first expense, if the conse- 
quence is the necessity of spending more 
annually than the imterest of the capital 
saved ? 

This is exactly the present case. The 
construction of a railway is undoubtedly 
expensive ; but it is the principal element 
of success. , It is money employed to level 
the road, mn‘order not to have any difficulty 
afierwards in conveying the goods, and to 
begin from that moment to reap the pro- 
fits. _What would be said toa man who 
should propose to cross the fields, in order 
to avoid the constructing of roads? The 
answer would be, that the loss in freight 
would be greater than the expense of con- 
struction. 

The same is true in regard to railways. 
If there be an advantage in constructing 
them for horses, as an experience of sixty 
years’ prosperity has sufficiently demon- 
strated, how isit possible that there should 
be none for the use of locomotive engines 
or any other moter? Whatever advan- 
tage those engines may offer on common 
roads, they must necessarily present a 
much greater one on railways. 

It may appear surprising to see a steam- 
engine on a common road draw two or 
three stage coaches with 12 or 15 passen- 
gers in each. But the Liverpool engines 
at the time of the races have drawn as 
much as 800 persons in a single train, at a 
speed of 15 miles an hour. 

It will perhaps be said that steam-car- 
riages are able to draw more than three 
stage-coaches. As yet, however, none 
have been fouud that have done more. 
The greatest part of them do not even 
carry more than 18 or 20 passengers. It 
is easy to see the cause that puts so soon 
a limitto their load. There exists no com- 
mon road without considerable acclivities. 
As they must be overcome, it is necessary 
to give to the engine only the load which 
it can take over the steepest of those as- 
cents. Now, on an acclivity of j4, the 
weight of three stage-coaches, or 9 t., in- 
creased by the weight of the engine, pre- 
sents, on ‘account of the gravity, a resist- 
ance equal to that which 46 t. or 15 stage- 
coaches would offer on a level. A steam- 
engine that is to draw three stage-coaches 
during a journey of some length, must 
therefore be able to draw 15 loaded stage- 
coaches on a level common road. This is 





; IMPROVEMENTS. 








all that can be supposed, even’ admitting 
improvemens, for that force» corresponds 
with 120 stage-coaches on a railway. We 
must take therefore two or three-stage 
coaches at inost, as the regular load of 
these engines. 5 eo fas 

But the levelling, which is the result of. 
the expense attending the construetion of 
a railway, renders those same engines ‘Gas 
pable of drawing 40 loaded stage: : 
or wagons. This is thus 12 oreven 20 
times as much. ‘To do the same work on 
a common road, 12 times as many engines 
will consequently be required at once, with 
12 times as many engine-men'and fire-men. 
Considering also the disadvantage there is 
for the engines, in respect to fuel, in draw- 
ing small loads, we may confidently caleu- 
late that the expense for fuel will be 
doubled. Of this we will be the more con- 
vinced, if we take into account the surplus 
of power necessary to move the eons it- 
self on a road full of asperities. 

Besides the repairs of the engines are, 
even on railways, a considerable expense. 
At Liverpool, of the 30 engines belonging 
to the company, ten only are in activity on 
the. line for the conveyance of goods and 
passengers. The effective work is eight 
or ten hours a day, and the expense for 
maintaining im activity those ten engines, 
amounts to more than £18,000, or £1,800 
a-year for each of them. These expenses 
are paid and become a source of profit, be- 
cause on a railway the engines draw con- 
siderable trains ; but it would not be the 
same thing if the trains were reduced, or, in 
other words, if a greater number of engines 
were required to do the same work. More- 
over, if the engines, instead of sliding with- 
out jolts on the smooth surfaceof a railway, 
were obliged to run on the rough soil of 
our roads, how great would not be the ex- 
pense of repairs. And we have 12 times 
as many engines to repair. 


Outlay and interest of capital for en- 
gines, salary of engine-men and assistants, 
fuel, repairs, all these articles will ‘soon 
have absorbed the expected economy. 

Besides, the chi2f advantage of such un- 
dertakings, consists in the speed with 
which the haulage is executed. When 
the 294 miles between Liverpool and Man- 
chester were travelled in four hours, there 
were about 450 passengers going, daily 
from one of those towns to the other... At 
present when, thanks to locomotive en- 
gines, the journey is completed in an hour 
or an hour and a half, there are 1,200 pas- 
sengers a day. The speed has the great- 
est share in the creation of that profit. It 
must be given up if the engines are only to 
run eight or ten miles an hour. 


Now, the 8 or 9 t. that the locomotive 
engines weigh on railways, allow ms 1o 
give them a sufficient extent of boiler to 
generate a certain quantity of steam per 
minute, and consequently a certain speed, 
If the nature of the road obliges us..to re- 
duce the weight of the engine to 3 t. only, 
with the necessity of making all its diff- 
erent parts stronger, on account of the: jolts 
ona rongh surface, there will naturally be 
less heating surface in the boiler, and eon- 
sequently less possible speed. And, m 















fact;the steam coaches scarcely do more 
than eight or ten miles an hour. 
© As @ last-reflection we shall add, that 
until the present moment the success of lo- 
comotive engines on common roads, con- 
tinues, as a speculation, to be very uncer- 
tain, whilst the prosperity of railways, 
whatever be the moving power, is demon- 
strated by their continued extension. 
‘coaches may be improved, but, we 
repeat, whatever be the advantages they 
may offer on a common road, it is not 
to. be. contested that, by employing them on 
@ railway, those advantages will be infi- 
nitely greater. 


CHAPTER IX. 
OF THE FUEL. 


§ 1, wy the Consumption of Fuel in Pro- 
portion with the Load. 


We have still an important article to dis- 
cuss. That is the fuel. 

From what we have said above, the 
steam generated in the boiler at whatever 
pressure it may be, takes, in passing into 
the cylinder, a pressure exactly determined 
by the resistance on the piston. The mode 
of action of the engine, is thus limited to 


the transformation of a certain quantity of 


steam, drawn from the boiler, and conse- 
quently at the pressure of the boiler, into 
steain at a lower pressure and of a propor- 
tionally greater volume. 

Let us suppose the same engine, with 
the same pressure in the boiler, and travel- 
ling the same distance with two different 
loads. The distance travelled being the 
sane, the number of turns of the wheel, and 
consequently of strokes of the piston or cy- 
linders of steam expended during the jour- 


ney, will be the same in the two cases. If 


the load had been the same, there would 
also have been identity in the nature of the 
steam expended. But as the loads differed, 
the same number of cylinders will indeed 
have becn expended, but the degree of the 
steam in the cylinders will be different in 
the two cases. 

Then the expense of moving power will 
be in one case a certain volume of steam 
at the pressure R, for instance, and in the 
other case the same volume at the pres- 
sure R’. 

The pressure of the steam in the boiler 
being supposed the same in the two ex- 
periments, its temperature will also be the 
same. As the temperature experiences no 
reduction during its passage to the cylin- 
ders, the pipes and the cylinders them- 
selves being immersed in the boiler, or sur: 
rounded by the flame of the fire-place, the 
temperature of the steam in the cylinders 
will be the same in the two cases. 

Thus the volume and temperature of 
the steam expended during the journey 
will be the same in both circumstances. 
The pressure of the steam in the cylinder 
will alone have undergone a change. Con- 
sequently the mass or weight of steam ex- 
pended, will be in each case in the ratio of 
the pressure in the cylinder. 

The weight of the steam being equal to 
that of the water that generated it, the 


to each other as the pressures in the cylin-| 
der, or, in other words, as the resistances on 
the piston. Besides as the water is first 
transformed into steam at the pressue of 
the boiler, that is to say, in both cases into 
steam at the same degree of pressure, it 
follows also that the quantities of fuel ne- 
cessary for the evaporation, will be to each 
other as the pressures or total resistances 
on the piston. 

This shows that the consumption of fuel 
is independent of the speed, and that it de- 
pends only on the resistance on the piston. 

If in the two journeys we consider, the 
pressure happens not to be identically the 
same in the boiler, there will be a little 
more fuel consumed in that case where 
the pressure has been the greatest, because 
the pressure could only increase in conse- 
quence of an increase of temperature. But 
as degrees of pressure very distant from 
each other are produced by very similar 
temperatures, the difference of consump- 
tion occasioned by that circumstance will 
be of little importance, and will not be per- 
ceived in practice. 

This principle gives the proportions of 
the consumption of fuel for the same en- 
gine with different loads, and may thus 
serve to determine its consumption in all 
circumstances, as soon as it is known in 
one determined case. 


If for instance Q@ and Q’ are the quanti- 
ties of fuel expended with two given loads, 
the resistance on the piston with the first 


with the second by R’, we shall have 

Q R 

QR’ 
But we have already calculated the resis- 
tance R on the piston of an engine. We 
have seen (Chap. V. Art. II.) that M be- 
ing the load expressed in tons, tender in- 
cluded; F the friction of the engine with- 
out load ; d the diameter of the cylinder ; 
D the diameter of the wheel ; / the length 
of the stroke ; p being the atmospheric 
pressure pér unit of surface, m the resis- 
tance of the load per ton, and 6 the addi- 
tional friction of the engine per ton of load, 
that resistance is 


R—=[F+(s4n)M] at 


Thus, for a different load drawn by the 
same engine, we shail have 
' D 


consequently, 

a 
q (FH (ten MI] Ete 
Q' 








D+ 
[F+(é+n) M] it? 


This equation can be written in the fol- 








lowing form : 
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of these loads being expressed by R, and/|. 





weights of water evaporated will then be|/being calculated once for all the given di- 


be necessary than to add that quantity to 
M and M’; in order to have the required 
proportion of Q toQ’. 

Let us suppose, for instance, that we 
have an engine similar to the 11-inch cy- 
linder engine of Liverpool, viz. : 

F, friction of the engine 





In the case of a 12-inch cylinder engine, 
with 152 lbs. friction, like the Arias, the 
value of this quantity would be 80. 

And, finally, for the Vesta, with Il} 
inch cylinders and 187 lbs. friction, the 
same quantity is 75. 

Thus, in the case of those different sorts 
of engines, we shall have for the quantity 
of fuel expended with two different loads 
M and M’, 


Q M+4 65 

Q ~ M+ 65 
or 

Q M+ 80 

Q ~ M+ 80 
or finally 

Q M+%75~ 

Q M+7% 


In these expressions M stands for the 
load, tender included; the weight of the 
tender is meant, therefore, to be added to 
the load, if it was not included in it from the 
first. 


We easily perceive that the quantity 
F Ss p dl 
d-+n (d+n)D 
tion of the engine and the atmospheric 
pressure referred to the velocity of the en- 
gine, and represented by the number of 
tons that would offer an equivalent resis- 
tance. Thus the number M of tons, added 
to that quantity represents the total resis- 
tance overcome by the engine. Conse- 
quently the principle established above 
amounts to this: that the power applied is 





is nothing but the fric- 


‘lin proportion to the fotal resistance to be 


overcome, as was naturally to be expected. 

This invariable quantity, which must 
be added to the load, expresses, as we have 
said, the aggregate inert resistance of the 
engine, or, if we may be permitted to use 
that expression, the constant vis inertia of 
the engine. As this quantity differs for 
each engine, and as it must be calculated 
separately for each of them, we shall join 
here a table which will show its value, 
superseding thus the necessity of calcula- 
ting it, for the engines most commonly 








used on railways. 


mensions of the engine, nothing more will. 


without load - - - = 110 Ibs. 
d, diameter of the cylinder 

llin.,orinfeet - - -=— 0,917ft. 
D, diameter of the wheel = 5 fi. 
J, length of the stroke 16 

in, orinfeet - - - = 1.83ft. 
As besides we have 
p ,atmospheric pressure per 

square foot - - - =23.117]bs. 
n, resistance of the load per 

tON.;, =:.9 \etirie os = & lbs. 
6, additional friction of t he 

engine per ton of load == 1 Ib. 
For this case we shall have 

p dl F _65 
(6+ n)D + 7Fn 
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TERMINE THE CONSUMPTION or FUEL 
WITH DIFFERENT LOADS, 





4 TABLE: OF THE CONSTANT VIS WNERTIZ)der was weighed with the Same care as atl) 
OF THE ENGINES, NECESSARY TO DE-|/setting off. 


As an engine that ascends alone, with its 






~ 
* 


tender, in order that those circumstances 
might be taken into Consideration, 


In these experiments, the 








train, an inclined Plane exerts necessarily |/ of the Persons attached to the establishment 
SPE re meee Te la greater effort than if at that moment it was often necessary. We must particular. 
were helped by an additional engine, we/ily mention Mr. J. Dizon, the re 








Constant 
vis inertie, 





































| Designation of the Engine. expressed ||/hel 
in tons. 
ny with cylinders 11 in., 
or in feet - 0.917 ft. 
stroke 16 in., or 1.33 ft, { 66 t. 
| “wWhed.. . . af 
friction . - 120 lbs. 
Engine with cylinders 12 in., of 
Wy smrligg: oly i, be fy 
Stroke 16 in., or 1.33 ft. | 80t. | Z, 
Rae 5 ft. } oC 
friction . , 150 lbs. Z, 
Engine with cylinders 13 in., = 
Five ocw el . 1.088 fi.” | ifs 
stroke 16 in., or 1.33 ft. 92 t. i 
Whe gigs, oa. f lis 
friction . , - 165 Ibs. SI 
Engine with cylinders 14 in.) 2 
oof OLR [ = 
Stroke 16 in., or 1.33 ft. 105t. al 
wheel se 5 eee | a) 
friction - 180 lbs. - 
Engine with cylinders 12 in., me 4 
ee 1 ft ] In 


Stroke 18 in., or 1.50 ft. 
: fi 


107 t. 
Wheel. , 5 ft. 
friction . - 165 Ibs. 
§ 2. Experiments on the Quantity of Fuel 
consumed by the Engines. 


NSUMED 


WITH GIVEN LOADS. 


The above formula, which is of easy ap- 
Plication, gives the absolute quantity o 
fuel required by an engine in all circum- 
stances, Provided the Consumption o! the 
et gine ina given case be known. 


The only thing necessary, will therefore 

e, to make one experiment on the fuel 

consumed by the engine with a given load, 
which will be the data of the problem. 


Evidently between two different engines, 
this first data will differ according to the 


chiefly according to the extent of heating||Ey 


filled with fuel, up to the lower part of the 
door. At the end of the experiment, the 
fire-place was again filled to the same 
height, and the coke remaining in the ten- 


have 











put down whether the engine was|| zineer, to whom We are indebted also 
ped or not in going up the plane. We | his accurate levelling of the road, and 
have also inscribed the State of the weath- 


other pieces of information obligingly com. 


er and the temperature of the water in the municated to us. 
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In examining these experiments, we find 
that neither the pressure in the boiler, nor 
the veloéity of the motion, have any re- 
markable influence on the result. This 
fact was already indicated by theory. 

We also remark the advantage that is 
found’ in’ respect to fuel, in making the 
iengines, "whenever it is possible, draw the 
igreatest loads their power will permit. For 
instance; the Arias, drawing a load of 25 
't., Consumed 720 lbs. coke, whereas, in 
drawing 190 t., or a load eight time as 

it only consumed double the quantity 
of coke. his difference must evidently, 
as we have explained above, be attributed 
to the expense of power necessary in each 


the coke employed was of prime quality, or 
Worsley coke, which is prepared on purpose 
for iron-founderies. When gas-coke is used 
the engines consume about 12 per cent: 
more vithout reckoning the loss resulting 
from the friability of that combustible. It 
has moreover been ascertained, that the 
sulphurous parts it contains are highly des- 
tructive of metals. For that reason its use 
has been completely given up on the Liver- 
pool Railway, ‘notwithstanding its low 
price. 

In making use of coals of good quality, 
the quantity required is nearly the same as 
that of good coke; but this combustible 
has in regard to the preservation of the 








case, in order to overcome the resistance 


engines, the same defects as gas-coke. 








of the atmosphere, the engine, 
tender. 

We must add, that in those experiments 

Respecting the distance travelled: by the 
engines in these experiments, the railway 
from Liverpool to Manchester is generally 
reckoned 80 miles long, and considered a 
level ; but as a greater degree of accuracy 
is required in the calculation, and as we 
wish to deduce from these experiments the 
really corresponding consumption of coke 
on a level railway, we must reckon as 
follows. 


One part of the line travelled by the lo- 
comotive engines is 29} miles long. If we 
divide it in three parts, we see that 1 t. 
drawn from one end of the railway to the 
other, opposes the following resistances. 
(See the section of the ‘railway, Chap. V. 
Art. VII. § 1.) 


ton. miles. 

1 t. at 264 miles, on nearly a 
level “+ 4) '* issre elle 
1t.at 14 mile, ascending ,, 
or gy, equal (friction and 
gravity) to 4 t. drawn to 
the same distance on a level, 
orlt.at6miles - - - 
1t.at 11 mile, descending by 
the sole force of the gravity 0 0 


Sum - - - 1 at 32.6 


Thus when the engines ascend the 
plane without help, the work they actually 
do is equal to the traction of a similar load 
to a distance of 32.5 miles on a level. 


If they ascend the plane with the help 
of one or more other engines, their share of 
the load in ascending is on an average only 
} of the whole on the plane, and thus the 
work they do is equal to the traction of 
their load to 26.5 x 2 = 28.5 miles. 


This does not include the surplus of re- 
sistance owing to the gravity of the engine 
and its tender in going up the plane. 
Their average weight being together from 
13 to 14 t., the gravity of which on the 
plane is equal to the resistance of about 
40 t. on a level, we see that this fresh 
effort required of the engine, equals the 
traction of 40 t. toa mile and a half, which 
is the length of the acclivity. If, there- 
fore, the train itself weighs 30 t. without 
the tender, as is the case with engines that 
are not helped by additional ones, the work 
is equal to the traction of that. train two 
miles more than the length of the line. _ If, 
on the contrary, the load weighs 60 or 80 
t.,as is in general the case with engines 
that are helped on the inclined planes, the 
additional traction of 40 t. for 14 mile, is 
equal to the traction of the whole load to 
a mile. 

Then for trains that receive no help at 
the passage of the inclined planes, we 
must reckon the distance for which the 
draft has taken place, as equal to 34} miles 
on a level; and for the engines that ate 
helped on the acclivity, we must reckon 
the work they have done as equal to the 
traction of their load to a distance of 29} 
miles on a level. The difference which 
exists in these two cases, is of } in plus for 
the unassisted engines. This is the work 
done by the helping engines, when they 


1 at 264 


lat 6 
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are employed, and the surplus of work pro-/ 


duced by the passage of the planes. 

It is from those distances of 29.5 miles 
and 34,5 miles, that the numbers placed in 
thé eighth column of the preceding table 
have been deduced in each experiment. 

In examining the results contained in 
that table, we find that they agree with the 
rule deduced above from the theory of the 
engine. 

For the Arras, the average of the ex- 
periments made with 25 wagons, gives 
119 t. conveyed by 1136 lbs. of coke. Cal- 
culating upon this data, and adding } for 
the cases where there has been no help, 


we find 


tons. Ibs. Calcula- Experi- 


tion, ment. 
Atwas 119 and tender 1136, 
190 and tender 1531 1596 
95 and tender 1002 1081 
65 and tender 835 10 12 
35 and tender 779 ~=88l 
25 and tender 719 720 
Vesta 93 and tender 916. 
34 and tender 668 774 
Vuncan 98 and tender 1071. 
34 and tender 773 664 
Leeps 83 andtender 897 
32 and tender 697 690 
Fury 5landtender 806. 
44 and tender 759 746 


lf we take into account the accessory 
circumstances, we shall find between the 
calculation and the experiment, as com- 
plete a coincidence as the nature of the ex- 
periments themselves could allow ; for, be- 
sides the above-mentioned circumstances, 
the greasing of the carriages, the quality of 
the coke, and, above all, the manner in 
which the fire-place is filled after the expe- 
riment, are subject to produce considerable 
differences, notwithstanding the most scru- 
pulous attention. 


The experiments we have related, give 
the quantity of coke consumed during the 
trip. 

It is however clear, that in the interval 
between one trip and another, the engine, 
although at rest, continues to consume a 
certain quantity of fuel, because its fire 
must be kept up for the following journey. 
It is true, that several of those engines, 
such as the Arzas, Vesta, and some 
others, have a particular sort of apparatus, 
by means of which, while the engine is at 
rest, the steam that continues to be ge- 
nerated in the boiler may be led to the 
tender. That steam is then not completely 
lost, being condensed in the boiler, and 
serving to heat the water it contains. But 
all the engines are not disposed in that 
manner. 

Besides, there is in all cases consumed, 
every morning, a certain quantity of fuel 
for heating all the parts of the engine and 
the water of the boiler. 

A surplus of consumption must there- 
fore be calculated for those two objects. 

is is a practical piece of information 
which will find its place hereafter. 

The researches contained in the work, 
give the solution of all such questions as 
are most important for the application of 
locomotive engines to the draft of loads on 
railways. They give the means of mea- 


suring the pressure of the steam; of calcu- 
lating the load, the velocity, and the. pro- 
portions of the engines ; of valuing the dif- 
ferent sorts of resistance they have to over- 
come; of taking into account the influ- 
ence of additional circumstances on their 
motion ; and, finally, of kuowing their con- 
sumption of fuel. 

Here naturally our work terminates. 
However, as a knowledge of these engines 
cannot be complete, unless we are able 
to calculate also the expenses they will re- 
quire for a given draft, we add in an Ap- 
pendix the necessary information, by means 
of which that important point may be es- 
tablished. 





Tue Porato Squasu.—We have re- 
ceived some Squash Seeds, together with 
the following note. 


Mr. Fessenden, 


Sir—I send you for distribution, though 
perhaps, rather late a few squash seeds, 
which I obtained in Hlinois last season. 
They are known there by the name of the 
“ Potato Squash,” resembling very much 
the sweet potato, being very dry and sweet 
to the taste. If they can be raised here as 
well as there, they will surpass all others. 
I ate of them mashed as we mash our com- 
mon potato, and their flavor was exceed- 
ingly fine. They grow about the size of 
the common short necked squash, and weigh 
about six pounds ; their color nearly white. 

Respectfully, 
JACOB N. BANG. 


We are much obliged to the donor of the 
above mentioned seeds, and will distribute 
them among careful cultivators, in small 
parcels for the benefit of the commonweal. 
[ New-England Farmer. ] 








MILL-DAM FOUNDRY. 


WILL be sold at public anction, (unless 
previously disposed of at private sale,) 
the above well known establishment, situa- 
ted one mile from Boston. The improve- 
ments consist of— 

No. 1. Boiler House, 50 feet by 30 feet, 
containing all the necessary machinery for 
making boilers for Locomotive and other 
steam Engines. 

No. 2. Blacksmith’s Shop, 50 feet by 20, 
fitted with cranes for heavy work. 





used for putting together Locomotive En- 
gines. Several of the best Engines in use 
in the United States have been put. in this 
establishment. 

No. 4. A three story brick building, cov- 
ered with slate, 120 feet by 46, containin 
two water-wheels, equal to 40 horse power 
Machiire Shop, filled with lathes, &c.; Pat- 
tern Shop ; Rolling Mill and Furnaces, ca- 
pable of rolling 4 tons of iron per diem, ex- 
clusive of other work ; three Trip Ham. 
mers, one of which is very large ; engine for 
blowing Cupola Furnaces, moved by water- 
wheel; one very superior 12 horse Steam 
Engine, which could be dispensed with; 
and a variety of other machinery. 

No. 5. An Iron Foundry, 80 feet by 45, 
with a superior air Furnace, and two Cupo. 
las, Core oven, Cranes, &c. fitted for the 
largest work. Attached to the Foundry is 
a large ware-louse, containing Patterns for 
the Castings of Hydraulic Presses, Loco- 
motive and other Steam Engines, Lead Mill 
Rolls, Geering, Shafts, Stoves, Grates, Ke. 
‘These were made of the most durable ma- 
terials, under the direction of a very scien- 
tifie and practical Engineer, and ere sup- 
posed to be of great value. 

No. 6. A building, 65 feet by 36, containing 
a large stack of chimneys, and furnaces, for 
making Cast Steel. This building is at 
present used as a boarding-house, and can 
accommodate a large number of men. 

No, 7. A range of buildings, 200 feetlong by 
36, containing counting room, several store 
rooms, a Brass Foundry, room for cleaning 
castings, a large loft for storing patterns, 
stable for two horses, &c. &c. , 

The above establishment being on tide 
water, presents greater advantages for some 
kinds oc] business than any other in the 
United States. Coal and Iron can be carried 
from vessels in the harbors of Boston, to the 
wharf in front of the Factory, at 25 to 30 
cents per ton. Some of the largest jobs of 
iron work have been completed at this es- 
tablishment ; among others, the great chain 
and lift pumps for freeing the Dry Dock at 
the Navy Yard, Charleston. 

The situation for Railroad work is excel. 
lent, being in the angle formed by the cross- 
ing of the Providence and Worcester Rail- 
roads. The Locomotive “ Yankee,” now 
running on the latter road, and the “Jona- 
than,” purchased by the State of Pennsyl- 
vania, were built at these works. With the 
Patterns and Machinery now n the premi- 
ses, I2 Locomotives, and as many tenders, 
besides a great quantity of cars and wagons, 
could be made per annum. 

For terms, apply to 
THOS.J. ECKLEY,Treas.&c. Boston, 

















No. 3. Locomotive House, 54 feet by 25, 


‘orto ROBERT RALSTON, Jr. Phila. 
| Boston, April 21, 1835. j25—4t 
ER SET A TT 








Tue Susscriser is authorised to sell Pace’s Morricinc Macuines, to be used in 
any of the Western, Southern, or Middle States, (except New-Jersey,) and also to sell 
Rights for Towns, Counties, or States, in the same region, including New-York. 
Macuines will be furnished complete, ready to work, and ata liberal discount to'thosé 
who purchase territory, or machines to sell again. 
Applications may be made by letter, post paid, or personally, to 
D. 


K. MINOR, Agent for Proprietor, 
132 Nassau street, New-York: - 


(> Terms of single machines, $30 to $35, for common morticing ; and $50: to $60 
for HuB machines, which, in the hands of an experienced man, will mortiee 14 to 16 
setts of common carriage or wagon hubs per day. 





(<> Witt be published, in a few days, 








Also, Pamsour on Locomotive Engines ‘tn 


Nicuotson’s Treatise on Architecture.— 
Railroads. 








HUDSON & BERKSHIRE RAILROAD 
NOTICE TO CONTRACTORS. 


' SEALED PROPOSALS will be received 
by the Hudson & Berkshire Railroad Com- 
pany, ut their office in the city of Hudson, 
until the 20th day of July, for excavating 
and embanking 16 miles of their road from 
Chatham 4 Corners to the city of Hudson. 
Also 2 bridges of 50 and 70 feet span. Pro- 
files of the route will be exhibited at the 
Railroad office in the city of Hudson, divid- 
ed into sections of half a mile and one mile 
each, for examination, by the Ist of July 
next. Proposals will also be received for 
furnishing 300,000 feet of white pine, chest- 
nut, or white hemlock sills, 5 by 8 and 16 
feet long; and 10,000 chestnut ties, 8 feet 
long and 6 inches square. 

Persons applying for contracts will be ex- 
pected, unless personally known to the com- 
pany or engineer, to present with their pro- 
posals, recommendations as to their ability 
to perform their contracts. 

GEORGE RICH, Chief Engineer. 

Hudson, June 25, 1836. 25—tj20 


TO CONTRACTORS. 

PROPOSALS will be received at the Office of the 
Eastern Railroad Company, Boston, between the 
28th and 30th inst., for the grading and masonry of 
said Road from East Bosion to Newburyport, a dis- 
tance of 33? miles 

The line of this road is along a favorable country, 
passing threugh Lynn, Salem, Beverly, and Ipswich, 
which places will afford contractors every facility for 





obtaining provisions, &c. Plans and Profiles will be 
ready, ad ear be seen at the Office, after the 22d 
instant. 


Satisfactory recommendations must accompany the 
proposals of those who are unknown to the Engineer. 
JOHN M. FESSENDEN, Engineer. 
22—130j 


ARCHIMEDES WORKS. 
(100 North Moor street, N. Y.) 

New-York, February 12th, 1836. 
* THE undersigned begs leave to inform the proprie- 
tors of Railroads that they are prepared to furnish all 
kinds of see i Railroads, Locomotive Engines 
of any size, Car eels, such as are now in success- 
ful operation on the Camden and Amboy Railroad, 
none of which have failed—Castings of all kinds, 
Wheels, Axles, and Boxes, furnished at shortest notice. 

H. R. DUNHAM & CO. 

RAILROAD CAR WHEELS AND 
BOXES, AND OTHER RAILROAD 


CASTINGS. 

Also, AXLES furnished and fitted to wheels com- 
plete at the Jefferson Cotton and Wool Machine Fac- 
tory and Foundry, Paterson, N. J. All orders ad- 
dressed to the subscribers at Paterson, or 60 Wall 
street, New-York, will be promptly attended to. 

Also, CAR SPRINGS. 

Also, Flange Tires, turned complete. 

J8 ROGERS, KETCHUM & GROSVENOR. 


AMES’ CELEBRATED SHOVELS, 
SPADES, &c. 


300 dozens Ames’ superior back-strap Shovels 











150 do do do plain do 

150 do do do _caststeel Shovels & Spades 
150; do dv . Gold-mining Shovels 

100 do do _ plated Spades 


do socket Shovels and Spades. 
Together with Pick Axes, Churn Drills, and Crow 
Bars fatoet pointed,) mannfactured from Salisbury re- 
fined iron—for sale by the manufacturing agents, 
WITH Sages donegone & CO. 
No. 2 Liberty street, New-York. 
BACKUS, AMES % CO. 
No. 8 State street, Albany. 
N. B.—Also furnished to order, Shapes of every de- 
serption, made from Salisbury refined Iron. 4—ytf 


NOTICE OF THE NEW-YORK AND 
ERIE RAILROAD COMPANY. 

THE Company hereby withdraw their Advertise- 
ment of 26th April, in consequence of their inability 
to re in time, the portions of the line proposed to 
be let on the 30th June, at Binghampton, and on the 
llth of July at Monticello. "Fel notice shall be 
given, when proposals will be received at the above 
places, ' the road 


for the same ions of the . 
; TAMES G. KING, President. 
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FRAME BRIDGES. 


THE subscriber would respectfully inform the pub- 
lie, and particularly Railroad and Bridge Corpora- 
ta.ions that he will build Frame Beier or vend the 
right to others to build,on Col. Long's Patent, through- 
out the United States, with few exceptions. The fol- 
lowing sub-Agents have been engaged by the funder- 
signed who will also attend to this business, viz. 


Horace Childs, Henniker, N. H. 
Alexander McArthur, Mount Morris, N. Y. 
John Mahan, do do 
Thomas H. Cushing, Dover, N. H. 

Tra Blake, Wakefield, N. H. 


Amos Whit*more, Fsq., Hancock, N. H. 
Samuel Herrick, Springfield, Vermont. 
Simeon Herrick, do do 
Capt. Isaac Damon, Northampton, Mass. 
Lyman Kingsly, do do 
Elijah Halbert, Waterloo, N. Y. 
Joseph Hebard, Dunkirk, N. Y. 
Col. Sherman Peck, Hudson, Ohio. 
Andrew E. Turnbull, Lower Sandusky, Ohio. 
William J. Turnbull, de do 
Sabried Dodge, Esq., (Civil Engineer,) Ohio. 
Booz M. Atherton, Esq. | New-Philadelphia,Ohio. 
Stephen Daniels, Marietta, Ohio 
John Rodgers, Louisville, Kentucky. 
Jchn Tililson, St. Francisville, Lous’a. 
Capt. John Bottom, Tonawanda, Penn. 
Nehemiah Osborn, Rochester, N. Y. 
Bridges on the above plan are to be seen at the fol- 
lowing localities, viz. On the main road leading from 
Baltimore to bine, new two miles from the former 
place. Across the Metawamkeag river on the Mili- 
tary road, in Maine. On the National road in Illinois, 
atsundry points. Onthe Baltimore and Susquehan- 
na Rrailroad at three points. On the Hudson and 
Patterson Railroad, in two places. On the Boston and 
Worcester Railroad, at several points. On the Bos- 
ton and Providence Railroad, at sundry points. Across 
the Contocook river at Hancock, N. H. Across the 
Connecticut river at Haverhill, N. H. Across the 
Contoocook river, at Henniker, N. H. Across the 
Souhegan river, at Milford, N. H. Across the Ken- 
nebec river, at Waterville, in the state of Maine.— 
Across the Genesse river, at Mount ;Morris, New- 
York, and several other bridges are now in progress. 
The undersigned is about to fix his residence in 
Rochester, Monroe country, New-York, where he 
will promptly attend to orders in this line of business 
to any practicable extent in the United States, Mary- 
land excepted. MOSES LONG. 
General Agent of Col.S. H Long. 
Rochester, May 22d, 1826. 19y-tf. 


PATENT RAILROAD, SHIP AND 
BOAT SPIKES. 


The Troy Iron and Nail Factory keeps con- 
stantly for sale a very extensive assortment of Wrought 
Spikes and Nails, from 3 to 10 inches, manufactured 
by the subscriber’s Patent Machinery, which after 
five years successful operation, and now almost uni- 
versal use in the United States, (as well as England, 
where the subscriber obtained a patent,) are found 
superior to any ever offered in market. 
ilroad Companies may be supplied with Spikes 
having countersink heads suitable tu the holes in iron 
rails, to any amount and on short notice. Almost all 
the Railroads now in progress in the United States are 
fastened with Spikes made at the above named fac- 
tory—for which purpose they are found invaluable, 
as their adhesion is more than double any common 
spikes made by the hammer. 

*,* Allorders directed’ to the Agent, Troy, N. Y., 
will be punctually attended to. 

HENRY BURDEN, Agent. 

Troy, N. Y., July, 1831. 
*," Spikes are kept for sale, at factory prices, by I. 
& J, Townsend, Albany, and the = i ns Iron Mer. 
chants in Albany and wd ee Jt Browee: 222 Water 
street, New-York; A. M. Jones, Philadelphia; T. 
Janviers, Baltimore ; Degrand & Smith, Boston. 
P. S.—Railroad Companies would do well to for- 





scriber is desirous of extending the manufacturing so 
as to keep pace with the daily increasing demand for 





his Spikes. 
1J23am H. BURDEN. 
> THE NEWCASTLE MANUFACTURING 
COMPANY, incorporated by the State of Delaware, 


with a capital of 200,000 dollars, are prepared to ex- 
ecute in the first style and on liberal terms, at their 
extensive Finishing Shops“and Foundries for Brass and 
Tron, situated in the town of Newcastle, Delaware, all 
orders for LOCOMOTIVE and other Steam Engines, 
and for CASTINGS of every description in Brass or 
Iron RAILROAD WORK of all kinds finished in 
the best manner, and at the shortest notice. 
Orders to be addressed to 

Mr. EDWARD A. G. YOUNG, 

Superintendent, Newcastle, Delaware. 











feb 20—ytf 


ward their orders as early as practicable, as the sub-- 





AMERICAN RAILROAD JOURNAL, AND 


NOTICE TO CONTRACTORS: 


JAMES RIVER AND KANAWHA CANAL. 

PROPOSALS will be received at the Office of the 
James River and Kanawha Company, in the City of 
Richmond, from the 15th to the 23rd day of August, 
for the construction of all the Excavation, Embank- 
ment and Walling not now under contract, together 
with nearly all the Culverts and the ara portion of 
the Locks between Lynchburg and Maidens’ Adven- 
ture. 

The work now advertised embraces the twenty 
miles between Columbia and the head of Maidens’ 
Adventure Pond, the eight miles between Seven Is- 
land Falls and Scottsv'lle, and about twenty isolated 
sections, reserved at the former, letting, between 
Scottsville and Lynchburg. 

The quantity of masonry offered is very great— 
consisting of about two hundred Culverts of from three 
to thirty feet span; nine Aqueducts, thirty-five Locks 
a number of Wastes, with several farm and road 
Bridges. 

General plans and specifications of all the work, 
and special plans of the must important Culverts and 
Aqueducts, will be found at the offices of the several 
Principal Assistant Engineers on the lineof the Canal. 

The work will be prepared for examination by the 
25th Julyj; but mechanics, well recommended, desir- 
ous of immediate employment, can obtain contracts 
for the construction of a number of Culverts at private 
letting. 

Persons offering to contract, who are unknown to 
the subscriber, or any of the Assistaat Engineers, will 
be expected to accompany their proposals by the usual 
certificates of character and ability. 

CHARLES ELLET, Jr., 
Chief Engineer of the James River 
and Kanawha Company. 

Nore.—The Dams, Guard-Locks, most of the 
Bridges, and a number of Locks and Culverts, are 
reserved for a future letting. Persons visiting the line 
for the purpose of ubtaiuing work, would do well to 
call at the office of the Company in the city of Rich- 
mond, where any information which they may desire 
will be cheerfully communicated. 

The valley of James River, between Lynchburg 
and Richmond, ishealthy. (20—tal8) C. E. Jr. 


RAILWAY IRON. 
95 tons of Linch by dinch.| Far Barsin lengths 
200 do 14 do do | of 14 to 15 feet, counter 





40 do 14 do #do | sunk holes, ends cut at 
800 do 2 do #do | an angle of 45 degrees, 
800 do 2¢ dv #do | with splicing plates and 


soon expected. nails to suit. ; 

250 do. of Edge Rails of 36 Ibs. per yard, with the 

requisite chairs, keys, and pins. : : 
rought Iron Rims of 50, 33, and 36 inches diam- 

eter for Wheels of Railway Cars, and of 60 inches 

diameter for Locomotive Wheels. te 

Axles of 24, 2%, 2%, 3, 33, 34, and 34 inches in di- 
ameter, for Railway Cars and Locomotives, of patent 
iron. 

The above will be sold free of duty, to State Gov- 
ernments and Incorporated Governments, and the 
drawback taken in part payment. 

A. & G. RALSTON, | 
9 South Front street, Philadelphia. 

Models and samples of all the different kinds of 
Rails, Chairs, Pins, Wedges, Spikes, and Splicing 
Plates, in use both in this country and Great Britain, 
will be exhibited to those disposed to examine them. 

4—d7 Jmeowr ue 

ALBANY EAGLE AIR FURNACE AND 
MACHINE SHOP. 

WILLIAM V. MANY manufactures to order, 
IRON casTiNnGs for Gearing Mills and Factories of 
every description. ‘ 

ALSO—Steam Engines and Railroad Castings of 
every description. t ‘ 

The collection of Patterns for Machinery, is not 
equalled inthe United States. 9—fy 


STEPHENSON, 
Builder of a superior style of Passenger 
Cars for Railroads. 
No. 264 Elizabeth street, near Bleecker street, 
New-York. 

RAILROAD COMPANIES would do well ta exa- 
mine these Cars; a specimen of which may be seer 
on that part of the New-York and Harlaem Railroad 
now in operation. Sue 
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